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INTRODUCTION 
Within the past few years it has been shown that baby 
pigs may be successfully weaned at two weeks of age and 
reared on dry rations. However, these rations must be highly 
fortified nutritionally and highly palatable to encourage 
feed consumption by the young pig. Various techniques have 
been devised and employed to entice the baby pig to begin 
eating at an early age. These techniques are only valuable 
initially and then after the pig has tasted the feed it be­
comes a pal at ability problem to maintain continued and in­
creased feed consumption. 
Sugar has been established as one of the most palatable 
ingredients that could be added to baby pig rations to in­
crease early feed consumption. However, the use of sugar has 
certain inherent disadvantages which are not readily overcome. 
Paramount of course is the cost of sugar which is due to its 
demand for human consumption and the removal of tariff-free 
sugar from the livestock feed market. There are also manu­
facturing problems encountered with sugar. Sugar does not 
lend itself to rapid pelleting, especially in amounts in ex­
cess of 15 percent of the total ration and consequently 
production costs rise. Sugar also has a tendency to become 
lumpy under certain storage conditions and must be broken up 
before it will mix uniformly and flow through conveyors. 
a 
During periods of high temperatures there are indications that 
the fly problem is increased when sugar rations are fed. 
Sugar generally comprises from 5 to 15> percent of the 
ration and supplies only sweetness and energy. If the sweet­
ness of sugar could be supplied from another source, such as 
saccharin, then a cheaper and more readily available ingredi­
ent, such as com, could be used to supply the energy. The 
ingredient which replaced sugar as an energy source should 
have certain well-defined attributes, namely: (1) relatively 
low in cost, (2) easily pelleted and handled, (3) perform well 
under a wide range of environmental conditions, (Ij.) supply 
nutrients other than energy and (5) should be palatable. 
It was the purpose of this work to determine (1) the baby 
pig's preference for saccharin which would supply the sweet­
ness provided previously by sugar, (2) the performance of baby 
pigs when fed saccharin under a wide range of environmental 
conditions and (3) the effect of saccharin on blood glucose 
values, as a mode of action to partially explain increased 
feed consumption on a basis other than sweetness. 
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REVIEW OF LITERATURE 
History of Saccharin 
Saccharin (2,3 - dihydro-3-oxobenzisosulfonazole) was 
discovered in 1879 in America by Remsen and Fahlberg. It was 
produced by oxidizing ortho toluene sulphonamide. Today it 
is produced from the ortho sulphonamide of benzoic acid which 
readily loses water to give saccharin. 
Pure saccharin is about 700 times as sweet as sugar but 
the commercial product may be only 300-500 times as sweet. 
Physically, saccharin is a white crystalline substance which 
melts at 228° centigrade. It is only slightly soluble in 
water but the sodium salt is readily soluble and is similar 
to saccharin in sweetness. Most of the salts produce the 
intense sweetness and it is believed that the sweet taste is 
due to influence of the anion. Considerable alteration may 
be made in the structure of saccharin without destroying the 
sweet taste, provided the substitution is made in the benzene 
ring, and that no very strong negative groups are introduced. 
Saccharin passes through the body almost quantitatively 
unchanged according to Sollman (1957). Seventy-five to 90 
percent of it is excreted by the urine within 2lj. hours and 
the remainder in the feces. Herter and Folin (1911) found no 
QC00H I^ YI S02NH2 Um 
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saccharin in the brain, heart muscle, red muscle, spleen, 
adrenal gland or bile of a rabbit killed 21}. hours after the 
administration of five grams of neutralized saccharin. How­
ever, it was present in large amounts in the urine. The kid­
ney contained .1 percent of the dose ; the liver, .0075 per­
cent; the lungs, .011 percent and the blood, .013 percent. A 
rabbit killed one and one-fourth hours after administration of 
a similar dose contained the following percentages: kidney, 
.Ok; liver, .001],; lungs, .QOij.9; heart muscle, .0078; white 
muscle, .0017; blood, .009; brain, very slight trace. A third 
rabbit was killed by bleeding 20 minutes after two grams of 
saccharin had been administered intravenously and the follow­
ing percentages were obtained: brain, .075; kidney, .228; 
liver, .097; lungs, .062; heart muscle, .105; white muscle, 
.035; spleen, .061^; bile, .07; blood l»3k-
Williams (1947) stated that saccharin was excreted en­
tirely unchanged in man and small doses were eliminated in 
2l|. hours. In the rabbit after oral or parenteral administra­
tion, 70 to 80 percent appeared in the urine unchanged and 
the remainder was not absorbed from the gut. 
Saccharin in Animal and Human Nutrition 
Preference studies conducted by Jensen et al. (1955) 
showed that nursing pigs offered a choice of different levels 
of sugar and .05 percent saccharin (one pound per ton) con­
sumed nine times as much of the 20 percent sugar ration. 
Sanson et al. (1954) conducted three preference trials with 
three week old pigs in which zero sugar, 10 percent sugar and 
a saccharin level equivalent to 10 percent sugar in sweetness 
were fed. The pigs greatly preferred the 10 percent sugar 
ration. These trials indicate that when the baby pig is given 
a choice between sugar and saccharin, he will choose sugar. 
In a preference test with 50 pound pigs, Nbtzhold et_ al.(1955) 
found a significant increase in feed consumption of shelled 
corn treated with »05 percent saccharin during the first half 
of a 55-day feeding period. However, an animal's preference 
for a particular ration does not necessarily mean that it is 
the best ration for optimum performance. 
Work at Minnesota by Rutledge (1955) indicated that 
neither sugar, dried molasses, or saccharin had any signifi­
cant effect on rate of gain or feed efficiency of pigs weaned 
at three weeks of age. Uotzhold et_ al. (1955) showed that 
saccharin fed to 40 pound pigs at a rate of .03 or .10 percent 
in a practical mixed ration failed to improve feed consump­
tion, feed efficiency or rate of gain. The addition of .10 
percent saccharin to ground or shelled corn self-fed free 
choice with supplement, also failed to increase performance. 
Chanberlain et_ al. (1956) compared pig starter rations 
(creep-fed) which contained 10 percent molasses, .015 percent 
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saccharin, mixtures of the two and no sweetening when fed on 
a restricted basis to pigs as soon as the sows and pigs were 
removed from the farrowing stalls. He found molasses and/or 
saccharin increased feed consumption only slightly. There 
was no difference in weaning weight, but feed required per 
pound of gain was increased somewhat. 
Rut ledge and Te ague (1958) conducted a series of trials 
involving ?5& creep-fed baby pigs to determine the effect of 
various ingredients on early pig starter feed consumption. 
Among the ingredients tested were dried skimiailk, dried mo­
lasses, com sugar and saccharin. Saccharin at the rate of 
one pound per ton of ration showed the greatest increase in 
feed consumption from two to five weeks of age. Each pig con­
sumed 4*71 more pounds of feed than the control. The substi­
tution of 10 percent com sugar appeared to improve pal at abil­
ity in one trial but in a second trial one group of 42 pigs 
fed rations containing 10 percent corn sugar actually consumed 
less feed than the control. 
Fitzhugh et al. (1951) fed weanling albino rats levels 
of .01, .10, .50, 1.0 and 5.0 percent saccharin for the 
natural life span of about two years. The rats fed five per­
cent saccharin were smaller than the controls, but the dif­
ference was not significant for the groups of females. How­
ever, thi s difference may have been due to the nutrient 
dilution effect of the five percent saccharin. The other 
7 
levels showed no retardation of growth. There was no statis­
tically significant difference in feed consumption during the 
first year of the experiment. There were no differences in 
mortality or organ weights for the different levels. No 
pathological effects were attributed to saccharin levels of 
one percent or less. The five percent level produced an in­
creased incidence of abdominal lymphosarcoma. Blood studies 
indicated that all groups were normal. 
Extremely painstaking experiments were conducted by 
Berter and Polin (1911), who were members of the Remsen 
Referee Board of Scientific Advisors to the Secretary of Agri­
culture, involving six human subjects. Daily doses of sac­
charin ranging from zero to 1.5 grams were given for periods 
of two to five months. In general, the average daily intake 
of nitrogen in the freely chosen diets did not vary signifi­
cantly throughout the experiment and the caloric intake re­
mained fairly constant. Little if any change in activity and 
appetite occurred during the experiment, although one subject 
took slightly less food when on the highest saccharin level. 
There was a tendency toward a slight increase in the acidity 
of the feces. Results indicated that saccharin may slightly 
impair the intestinal digestion and lead to a slight increase 
in intestinal putrefaction. In another phase of this same 
work 12 human subjects were studied to determine the effect 
of saccharin on urinary components. Urinary volume was in­
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creased somewhat on saccharin diets, although this may have 
"been due to a tendency to drink some additional liquid to 
remove the saccharin taste. No anomalies in the total nitro­
gen excretion were detected and there was no variation in the 
output of uric acid, ammonia or creatinine. The urinary 
acidity, in general, remained unchanged, as did the content 
of phosphates. There appeared to be an increase in the ex­
cretion of neutral sulfur from period to period as the level 
of saccharin was Increased. It appeared that all of the 
saccharin absorbed from the intestinal tract was promptly 
eliminated from the body in the same unconjugated form in 
which it passed through the body. 
Glycemic Effects of Saccharin 
Many conflicting reports have been published concerning 
the effect of saccharin on the blood sugar content in both 
humans and animals. Some of the reports date back to the 
beginning of the century when methods and techniques of de­
termining blood sugar values were not as accurate as those 
of today. Several theories have been proposed to explain the 
various glycemic effects and will be presented in the follow­
ing review. 
Jorgensen (1950) found that saccharin produced a slight 
fall in blood sugar after 30 to 40 minutes when administered 
orally to humans. However, this phenomenon is not constant. 
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It occurred more frequently after washing the mouth with a 
solution which contained 45 milligrams of saccharin than 
after drinking the solution. This was probably due to a more 
intense and prolonged influence on the gustatory nerves when 
the mouth was washed. Blood sugar values did not drop when 
saccharin was administered by duodenal tube. 
Kun and Horvath (1947) administered orally an aqueous 
solution containing 50 milligrams of saccharin to normal 
humans. A decrease of 12 to 16 percent in the blood sugar 
content was observed and was proportional to the saccharin 
dosage. Saccharin was administered in four portions during 
a 4-0-minute interval and increased the duration of hypogly­
cemia. Kun also suggests that this phenomenon was due to the 
influence of the sweet taste, which acted by means of a reflex 
mechanism to induce insulin secretion. 
Macallum and Sivertz (1942) studied the effect of sac­
charin on the potentiation of extraneous insulin. Injection 
of 1.5 units of insulin per kilogram of body weight in rabbits 
did not reduce blood sugar content to convulsive levels and 
normal values were obtained four to six hours after the in­
jection of insulin. Saccharin alone produced, at the maximum, 
a 10 to 15 milligram percent decrease in blood glucose values 
and appeared to be transitory in nature"with no convulsions. 
However, injection of insulin plus saccharin accelerated the 
rate of fall of blood glucose values and produced convulsions 
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which persisted for as long as six to ten hours. 
Syllaba (1929) reported an increase in blood sugar con­
tent of rabbits and mm after ingestion of saccharin. How­
ever, no differences were found when saccharin was injected 
subcutaneously. Fischler and Schroter (1935) were unable to 
detect any significant alteration in the sugar content of 
blood as the result of the ingestion of soluble saccharin 
when they attempted to repeat Syllaba's earlier work. 
Althausen and Werner (1937) fed 1.5 grams of saccharin in an 
aqueous solution to 20 fasting normal individuals and found 
no increase in blood sugar content and perhaps a slight de­
crease. These findings are contrary to those of Syllaba who 
suggested that man has a conditioned hepatic reflex by which 
blood glucose is increased after the ingestion of saccharin. 
Later work by Bunde and Lackley (1948) also indicated that 
the oral administration of saccharin to normal subjects, 
fasted and at rest, did not influence the blood sugar during 
the subsequent 50 minutes. 
Sugar fulfills three principle functions in the body 
which include sweetening agent, source of energy upon oxida­
tion and, according to Surge (1918), as an agent to increase 
oxidative processes in the body. Saccharin is about 500 
times as sweet as sugar but is not oxidized to produce energy 
and passes through the body unchanged. Surge (1918) studied 
the effect of saccharin on oxidation in the body* He showed 
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that sugar produced an increase in catalase, an enzyme pos­
sessing the property of liberating oxygen from hydrogen 
peroxide. Surge believed that catalase was the enzyme prin­
cipally responsible for oxidation and that an increase in 
oxidation results in an increase in catalase production. Ex­
periments with dogs showed that ingestion of four grams of 
saccharin per kilogram of body weight produced a much more 
extensive increase in catalase than did the same amount of 
sugar. The conclusion was made that saccharin serves to 
facilitate the oxidation of other food materials by stimula­
tion of the liver to increase the output of catalase. How­
ever, it would appear that catalase production was increased 
as a result of increased insulin production which in turn 
caused glucose to be removed more rapidly from the blood sys­
tem and oxidized. This would also explain the increased 
catalase production due to the ingestion of dextrose. 
Sugars in Animal Nutrition 
Sugar has been shown to be an ingredient that increased 
palatability of rations fed to early weaned pigs. 
In preference studies, Lewis (1954) showed that when two 
or more starters were offered simultaneously the baby pig 
selected starters that contained sugar. The baby pigs con­
sumed an average of 85 pounds of starter ration when 10 
rations containing 0, 5» 10, 15 or 20 percent sugar in meal 
or pellet form and two sugar-coated pelleted rations contain­
ing 10 or 20 percent sugar were offered simultaneously. Of 
the 85 pounds of total starter consumed 76.5 pounds of it was 
in the 20 percent sugar pelleted ration. In general, the pigs 
preferred the sugar on the inside of the pellets compared to 
sugar on the outside of the pellet. Pelleting also signifi­
cantly reduced the feed required per pound of gain. Lewis 
(1954) also showed that both gains and feed efficiency were 
improved as the level of cane sugar was increased from zero 
to 20 percent. Diaz et al. (1956) showed that increased 
levels of refined cane sugar improved gains and feed .effi­
ciency. There was no excessive scouring attributable to sugar 
at the levels fed. However, the addition of sugar from invert 
molasses alone failed to improve pig performance. At the 15 
percent level unrefined cane sugar produced gains and feed 
efficiency equal to refined sugar. 
Hudman (1956) showed there was no improvement in one to 
three or one to five week gains or feed efficiency, by in­
creasing the level of sugar from 15 to 25 to 30 percent of 
the diet. This indicated that 15 percent sugar was sufficient 
for maximum palatability. As the ration was changed from all 
dextrose to l/2 dextrose - 1/2 sucrose to all sucrose there 
was a significant linear improvement in one to three week 
gains, but this difference was no longer apparent at five 
weeks of age. 
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Hanson et al* (1955) stated that the results of prefer­
ence tests clearly indicated that the baby pig preferred 10 
percent added sugar compared with no sugar. However, with 
direct comparison tests they concluded that 10 percent sugar 
had no significant effect on rate of gain or feed efficiency 
from three to eight weeks of age. This work was repeated 
again in 1955 with the same results. These workers stated 
that the addition of 10 percent sugar seemed to increase the 
fly nuisance during the fall months. However, only six pigs 
were used on each treatment. 
Jensen et al. (1955) studied the preference of lj.65 
suckling pigs when offered seven different pig starter 
rations free choice. These rations were 0, $, 10, 15, 20 
percent sugar, .05 percent saccharin and I4.0 percent dried 
skim milk. The preference increased as the percent sugar in­
creased frcm zero to 20 percent. For each increase of five 
percent in sugar content the preference increased about seven 
percentage points. The pigs preferred lj.0 percent dried skim 
milk over ^ -he 15 percent sugar in pelleted rations. Only 
slight preference was shown for the diets containing .05 per­
cent saccharin. 
Combs et al. (1956) studied the effect of "CM sugar, the 
residue of white and brown sugar refining, on pal at ability of 
creep rations. A total of 268 suckling pigs were offered 
free choice starter rations, which contained 0, 10, 20, 30 
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and 40 percent "C" sugar. The pigs showed a marked preference 
for starters which contained 30 or 40 percent sugar, with the 
greatest consumption on the 40 percent sugar ration. Consump­
tion of these high levels of sugar had no detrimental effect 
on the pig's performance. Scouring did not present a major 
problem, although a few pigs in each lot scoured slightly. 
Hudman (1956) compared sources of carbohydrates for baby 
pigs, using soybean oilmeal or casein as the protein sources. 
Lactose produced significantly better gains than corn starch, 
cooked corn starch, amidex, com syrup solids., with dextrose 
equivalents of 0, 5, 10 and 24 respectively, ground oat groats 
and corn flakes, when soybean oilmeal was used as the protein 
source. Sucrose was the carbohydrate of choice, when casein 
was used as the protein source. Lactose, dextrose and dextri-
maltose produced comparable gains and feed efficiencies. 
Becker et al. (1954b) studied the value of dextrose, lac­
tose, sucrose, dextrin and cornstarch for the newborn pig. 
From seven to 35 days of age dextrose, lactose, dextrin and 
cornstarch produced similar results with the exception of 
improved feed efficiency for lactose. Forty percent of the 
pigs fed sucrose died from severe diarrhea. Other work by 
Becker et al. (1954&) indicated that the lactose tolerance of 
the pig diminished with age and that the ability of the pig 
to utilize sucrose increased with age. Pigs nine weeks of 
age were able to tolerate 50 percent lactose in the diet, 
although they exhibited a depressed feed intake, slow growth, 
and a moderate diarrhea. At 16 weeks of age the pigs were 
able to tolerate 25 percent lactose in the diet without harm­
ful effect. 
Duncan (1955) states that lactose has physiological 
effects not characteristic of other sugars; some are due to 
galactose liberated when lactose is hydrolyzed and others are 
specific to the lactose molecule. 
Development of Palatability Tests for Animals 
The development of reliable palatability tests for ani­
mals is much more difficult than for humans. Taste panels 
have been used fairly successfully for human evaluation of 
various foods but some other means must be devised for ani­
mals. Most of the studies dealing with palatability work for 
animals have been done with the rat. 
One of the most important basic concepts in palatability 
work, and one which is often overlooked, is the fact that an 
animal's preference for a particular ration does not necessar­
ily mean that he will perform the best on this particular 
ration. Certain feeds of a highly acceptable nature are not 
nutritionally adequate over an extended period. Also some 
feeds which are very adequate as far as nutritional needs are 
concerned, may have very low acceptability to an animal. 
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One problem which may arise is the fact that certain 
individual animals may consistently prefer a feed different 
from the average of all animals. Hegsted et al. (1956) in 
working with cats stated that there appeared to be little 
doubt that some cats showed food preference different from 
the average. This finding, of course, imposes some serious 
questions upon palatability tests, since the results might be 
inadvertently determined by choice of animals used. However, 
the use of a sufficient number of animals on each treatment 
should aid in overcoming this effect. Another factor to 
consider in group feeding experiments is the influence on a 
certain individual's choice due to the choice of other animals 
in the same pen. 
Another very important factor which must be evaluated is 
the influence of a previously fed ration on food selection. 
In an experiment by Tribe and Gordon (1950) a group of rats 
had consumed 75 percent of diet A and 25 percent of diet B 
initially. They later chose only lj.0 percent of diet A after 
they had been fed this one diet for 55 days. Thus, it is 
clear that when an animal has been fed on a particular diet 
for a long period of time the palatability of the diet may 
decline. 
Hegsted's work with cats indicated that there was a 
general tendency for animals to prefer the ration to which 
they were not accustomed. This is a very important finding 
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and methods of eliminating or minimizing this bias mast be 
employed when setting up palatability tests. It appears 
there is more involved in previous treatment than just being 
sure each animal has tasted a particular feed. Hegsted 
suggested a preliminary feeding of a group of different 
rations at random to animals so they were not accustomed to 
any particular one. Feed selection of an animal today may 
be critically influenced by what he chose yesterday. 
Inasmuch as many factors may affect palatability tests, 
it would seem logical that a short test period would be of 
little value. One of the big problems is the fact that pref­
erence for a certain feed may change from one period of time 
to another. The reasons for these changes are not entirely 
clear but the necessity for considering these factors in de­
signing palatability tests is quite apparent. It must also 
be realized that in a short feeding period we may have a 
highly acceptable feed as far as being palatable, but it may 
not be nutritionally adequate for optimum performance over a 
longer period of time. 
The positions of the feeders should be changed at inter­
vals since some animals may eat according to position, or 
prefer a certain area in the pen. However, Lewis (1954) 
could not show that results were influenced by place or feeder 
preference. 
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Regulation of Feed Intake 
Physiological factors 
The hypothalmus has been studied quite extensively to 
determine its exact role in affecting feed intake. The 
hypothalmus is a small complex area situated at the base of 
the brain and it is believed to contain -„t least two centers, 
one of which is a * fee ding center" and the other an "anti-
feeding center.n Anand and Brobeck•(1951) stimulated a small 
localized area in the lateral part of the hypothalmus of cats 
and produced hyperphagia which caused meat intake to increase 
as much as TOO percent. Stimulation of a bilateral area 
caused the animals to lose their appetite completely and they 
died of starvation. 
Mayer and Bates (1951) destroyed certain areas located 
in the hypothalmus of mice by injections of sublethal doses 
of goldthioglucose. Animals which became obese due to these 
injections had permanent lesions in this area, whereas the 
non-obese mice did not have these lesions. Another compound, 
goldthiomalate, which is similar to goldthioglucose in toxici­
ty, did not produce either lesicns or obesity. It appeared 
that the glucose component of the molecule was able to pene­
trate the barrier in this area of the brain. It was postu­
lated that the hypothalmus area in which the "feeding centers" 
were located contained "glucoreceptors. " Lars son (1954) has 
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shown that this area effectively concentrates radioglucose. 
There is no exacting evidence to explain the mechanism 
by which the hypothalmus receives information concerning the 
need for food, intake. Mayer and Bates (1951) reported that 
variations in food intake were strikingly correlated to varia­
tions in blood glucose and were influenced by other metabo­
lites only insofar as their administration caused direct or 
indirect variation of glucose, with the possible exception of 
sucrose. Later work by Van Itallie et_ al. (1953) and Bloom 
and Fenton (1956) has shown that it was not the rise in blood 
sugar which affected appetite but rather the difference in 
blood sugar levels between the arterio and venous blood. 
Arteriovenous glucose differences are a measure of the removal 
of glucose by tissues and, therefore, may be used as an index 
of the ability of glucose to enter into cells. 
Kennedy (1953) has shown that hypothalmic damage did not 
increase food intake at the peak of lactation and that treated 
lactating rats did not bee erne obese until lactation ended. 
Much support could be obtained for the theory that the hypo­
thalmus is sensitive to circulât!ng metabolites if some common 
factor regulating the synthesis of both body fat and milk fat 
could be found. 
Another hypothesis states that the important factor in 
the diet which causes an animal to vary its food intake is 
the specific dynamic action or the extra amount of heat 
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released In the assimilation of food. Strominger and Brobeck 
(1953) have shown that there was a rather abrupt increase in 
heat production following feeding which was due to specific 
dynamic action. Changes in the magnitude of the specific dy­
namic action resulted in corresponding changes in food intake. 
These authors stated that the reason caloric intake was mis­
takenly believed to be the factor regulated by animals was 
that on a diet of constant composition the caloric value and 
specific dynamic action were always proportional. They also 
stated that any increase in the total amount of heat in the 
body, acting through "thermal gradients" or "thermal recep­
tors" initiated impulses, which inhibited the mechanisms 
responsible for feeding. An increase in environmental tem­
perature would do the same thing. 
Kennedy (1953) "worked with rats in which hypophagia and 
obesity was produced by hypothalamic lesions and showed that 
rate of weight increase was not affected by exposure to a 
temperature of 94° Fahrenheit or 34° Fahrenheit. The absence 
of acclimatization in these rats indicated that the damaged 
centers controlling satiety were independent of temperature 
regulation. 
In an experiment by Fenton (1956) young, adult, male mice 
were fed varying levels of protein after first becoming ac­
customed to a higher protein diet. Daily feed intake of all 
mice increased as the dietary protein level was lowered. Food 
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consumption was not greatly affected as protein levels were 
increased from 30 to 90 percent. 
Many workers have reported the effect of extension of 
various parts of the gastro-intestinal tract on the inhibition 
of food intake. Experiments conducted by Hill (1952) with 
non-nutritive fiber indicated that bulk in the intestine 
probably affects a decrease in food intake at least temporari­
ly. Inhibition of eating has also been observed with disten­
sion of the stomach by inert material. Whatever the degree of 
inhibition it did not appear to be of great magnitude. It was 
postulated that perhaps some common reflex mechanism of in­
hibition operated along the gastro-intestinal tract. Quigley 
(1955) demonstrated motor activity, due to hunger contractions 
in the stomach and duodenum, produced hunger sensation which 
was the basic factor regulating food intake. However, Gross­
man et al» (19^ 7) showed that feeding could proceed normally, 
when the gastro-intestinal tract was denervated. 
Conclusions from force feeding with a stomach tube by 
Adolph (19i|-7) were that the intake of food does not depend 
upon the amount of food that has passed through the mouth be­
cause this inhibited a corresponding amount of voluntary 
ingestion. 
The importance of a sufficient supply of water has been 
demonstrated for all classes of livestock. Altman et al. 
(1952) found there was no increase in average daily gain if 
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the water was warned to a temperature higher than freezing. 
The important point was to keep the water from freezing. 
Lepkovsky et al. (1955) has shown that rats maintained a 
fairly constant food to water ratio in the stomach and in the 
intestinal tract. The data shed some light upon the site and 
manner by which water regulated food intake. The site of this 
regulation seemed to be the stomach and it was exercised 
through the control it imposed upon the food to water ratio of 
the stomach contents. Food appeared to be eaten only in such 
amounts as to enable the rats to maintain this ratio of food 
to water in the stomach. The source of the water, whether 
mobilized from the tissues of the animal or whether taken by 
mouth, appeared to make little difference. When water was 
supplied ad libitum food was ingested along with water until 
some other satiety mechanism caused the animal to stop eating, 
but the food to water ratio in the stomach contents was, 
nevertheless, no different îrùïû that in rats ingesting food 
without access to water. 
Purrnan and Andrews (1955) reported that pigs injected 
with purified anterior pituitary growth hormones consumed less 
feed per day than the controls. The blood sugar level of the 
growth hormone injected pigs was higher than the controls. 
Van der Moot et al. (1950) showed that feeding .25 percent of 
thiouracil in the ration reduced the amount of feed consumed 
but increased average daily gains after the desired skeletal 
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growth had been obtained. Goble (1956) failed to get an in­
creased rate of gain when diethylstilbestrol and methyl 
testosterone were fed to growing-finishing pigs. However, a 
leaner carcass was produced. 
Welt et al. (1952) reported that cortisone treated rats 
exhibited a 7-fold increase over normal in the rate of 
gluconeogenesis, as compared with a 2-fold increase observed 
in alloxan diabetes. Using an isotope tracer procedure Dunn 
et al. (1956) determined that from one-fourth to one-half of 
the total drop in blood sugar after the Injection of insulin 
was due to the inhibition of entry of new glucose into the 
blood. The remainder was due to enhanced removal from the 
blood into the tissue cells. 
Fralike and Fuchs (1955) have reported success in the use 
of an orally effective insulin like compound in controlling 
diabetes. One of these compounds, BZ55> was rapidly absorbed 
and blood sugar levels begin to decrease within two to three 
hours after a single oral dose, 
Environmental factors 
Heitman and Hughes (1949) studied the effects of air 
temperature and relative humidity on growing-finishing swine 
and found the optimum temperature for the pigs to be about 
75° F. Feed consumption decreased as the temperature varied 
from the optimum. There was no apparent effect of relative 
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humidity except at extremely high temperatures and high 
humidities. When there was moisture on the floor the upper 
limit on the temperature range could be raised from 100° 
Fahrenheit to 115° Fahrenheit, Temperatures above 90° 
Fahrenheit decreased feed and water intake on sows which were 
pregnant. 
Hazen (195)6) found that during the summer months, 
growing-finishing pigs gained faster when housed in aluminum 
buildings, than when housed in galvanized steel buildings. 
This was due, primarily, to the lower mean temperature (80.7° 
Fahrenheit) in the aluminum buildings than in the steel 
buildings (83.2° Fahrenheit). He concluded that the effect 
of a rise in temperature during the summer on heavy pigs was 
a reduction in appetite. 
Brobeck (19lj.8) showed that rats increased their food 
intake when exposed to temperatures between 65 and 76° 
Fahrenheit and decreased food intake when exposed to tempera­
tures above 92° Fahrenheit. 
In a preference study using three different food mix­
tures, Donhoffer and Volotsky (19lj-7) demonstrated that mice 
decreased their caloric intake when subjected to high tempera' 
tures and increased it when temperatures were lowered. 
Gill and Thomson (1956) showed that baby pigs exposed to 
lower temperatures consumed more creep feed than the controls 
but the feed efficiency was lower. 
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Mullick (1952) in an experiment with steers concluded 
that they adjusted themselves to seasonal variation by chang­
ing the proportions of fat, carbohydrates, protein and water 
which they consumed. 
Most of the work with light has been with its effects on 
reproduction. Artificial light is used extensively to in­
crease production of eggs in poultry during the winter months. 
Swine apparently are not as sensitive to length of light ex­
posure when compared with other domestic animals as reported 
in the reference, "Light effects on reproduction"(195U)• 
Salmon and Galloway (1950) found that artificial light 
all night or from midnight to 6:00 a.m. was of no value in 
increasing pig weight gains from 50 to 200 pounds. B-arott 
and Pringle (1951) experimented with various combinations of 
light and dark periods of time with chickens and found that 
best results were obtained with a one-hour feeding period 
followed by a four-hour rest period. Light intensity needed 
to be only high enough for the chicks to see to eat. Uo dif­
ferences were noted when various colored lights were used. 
Work at the Minnesota station since 195^ - has not shown 
any favorable effect from the addition of various feed 
flavors. Hanson _et al. (195^ ) showed that Flavor M (molasses-
fortifier) and Flavor A.M. (anice-molasses) failed to improve 
gains. In preference tests the baby pigs (3-8 weeks of age) 
ate nearly twice as much of the unflavored feed as either of 
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the flavored feeds. In 1955 two types of fruit flavors failed 
to produce better results than the basal. A preference study 
using a cheese flavor showed that it had no special appeal to 
early weaned pigs. This work does not mean that all feed 
flavor additives are without value but it does mean that the 
particular flavors added to the basal did not improve palata-
bility. 
Color perception has not been shown to be of much prac­
tical importance in animal nutrition. Tribe and Gordon (1950) 
showed that sheep failed to associate either red or blue with 
the pal at ability of their food during the course of an experi­
ment designed to test color vision. Since these sheep could 
not distinguish between colors at the opposite ends of the 
color spectrum, it was. extremely unlikely that they would be 
able to distinguish between colors such as green and yellow 
which are side by side in the spectrum. 
Darling (l9lj-9) in work with reindeer, concluded that 
ungulates do not have color vision. 
Lewis (195W designed a preference test to determine if 
baby pigs could distinguish between red, green, yellow and 
white colored pellets in a starter ration. Results indicated 
that the pig had no preference as far as color of pellets was 
concerned. 
The methods of preparation of swine feeds has been stud­
ied by many workers. Schneider sad Brugman (1950) compared 
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pellet and meal forms using 100 pound pigs and found an im­
provement in daily gain and feed efficiency with pellets. 
They concluded that pelleting may be worth 10 to 1|0 percent 
the value of the feed, depending upon the conditions of 
feeding. 
Nelson et al. (1953) reported that both on the farm and 
in controlled experiments, pigs have preferred pellets over 
meal about 2 to 1. They compared pellets and crumbles with 
17 day old pigs over a five week period and showed that the 
pigs ate five and one-half times as many pellets as crumbles. 
In addition to the dry ration the pigs also received synthetic 
milk the first three weeks of the test period. 
In a preference study with one week old pigs in which 
three starters, identical in composition, were offered 
simultaneously in meal, crumble and pellet form Lewis (1954) 
showed that crumbles and pellets were preferred to the meal. 
Over the entire test period of seven weeks, a significantly 
larger quantity of crumbles was consumed than pellets or meal. 
After the third week the ratio tended to decrease, which may 
mean that as the pigs grow older their preference for pellets 
increases. These crumbles were carefully prepared so that 
very few "fines" were allowed to accumulate. In another phase 
of this experiment, Lewis also showed that pelleting signifi­
cantly decreased the feed required per pound of gain when com­
pared with meal. 
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Addition of animal fat to swine rations will usually 
improve its palatability. Perry et al. (1953) showed in­
creased feed efficiency when corn was replaced with six, 
eight and. ten percent fat, but no effect was noted on growth 
rate. 
Day et al. (1953) obtained both increased gains and feed 
efficiencies when 10 percent fat was added to growing-
finishing rations. Nelson et al. (1952) obtained best re­
sults with baby pigs on synthetic milk, when the milk con­
tained 10 percent fat. 
In an experiment involving 272 baby pigs Peo eMb al. 
(1957) found no significant differences in gains attributable 
to fat levels when he compared levels of 0, 2.5, 5 and 10 per­
cent. They stated that the outward appearance of the pigs 
and the physical characteristics of the rations were improved 
when fat was added to the ration. 
Psychological factors 
One factor which is often overlooked by the nutritionist 
as a determinant of food intake is the psychological one of 
feeding habits. Dove (19^ 7) conducted a series of investiga­
tions for the Quartermaster Corps of the Armed Forces dealing 
with the psychological problems of feeding and concluded that 
when war comes it is easier to dress men alike, even though 
they come from different regions, with different social, 
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economic, culture and racial origins than it is to feed them 
alike. 
The habits of feeding depend upon the effects of contact 
with food. First there is the immediate effect upon sensory 
organs and secondly there are the deferred after-effects which 
result from food intake. The satisfaction obtained from food 
acceptance reinforces the patterns of behavior which produced 
that satisfaction. 
Young (19i|-9) showed that rats run faster in approaching 
a highly palatable food such as sugar than in approaching a 
food of low palatability such as casein. This motivational 
difference was a difference due to the strength of the physio­
logical drive. Tje rate of acquisition of a habit depended 
upon the frequency and distribution of reinforcements rather 
than upon the quality of the reward. If the frequency and 
distribution of reinforcements were held constant, then rats 
did not learn faster for one food incentive than for another, 
although they undoubtedly ran faster to accept a good food 
than to accept a bad food at every stage of practice. 
Harris (1933) studied the importance of intra-organic 
effects in habit formation and showed that rats depleted of 
vitamin B selected a food containing the vitamin and gained 
weight, if there were only two feeds to choose from. However, 
when several feeds were presented simultaneously, most of the 
vitamin-depleted rats failed to select the food containing 
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the vitamin B. This again supports the idea that too many 
choices tend to confuse an animal. 
Studies by the National Research Council (1955) indicated 
that preferences were shown very soon after weaning by rats 
whose only experience with the two foods had been when the 
foods were in equivalent positions. Apparently some explana­
tion other than the animal's experience with food must be 
used to account for consistant preferences. 
Young (194-0) concluded from several experiments with rats 
that established feeding habits tend to persist, to stabilize 
feeding behavior, regardless of bodily needs, but new habits 
tend to form in agreement with bodily needs. Changes in en­
vironment were favorable to the development of feeding habits 
which agreed with body needs. If two foods were nearly equal 
in palatability, the repeated acceptance of one developed a 
feeding habit which was temporarily effective as a determiner 
of choice; but if two foods differed widely in palatability, 
training in accepting the non-preferred foods was ineffective 
in changing the preference. 
Young (I9I4.O) showed that if a preferential habit had 
been well established it could be reversed by satiating the 
animal upon the preferred food. These studies of shifts in 
the preference, when satiation with one food occurred, pro­
vided good evidence for the existence of specific appetites, 
otherwise satiation with one food would mean satiation for 
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all hungers. Young (1947) also changed feeding habits by 
changing the palatability of foods. 
A number of studies have indicated the importance of 
considering the social situation in which an animal eats when 
studying food behavior patterns. 
Bayer (1929) found that a satiated hen ate 30 percent 
more feed in the presence of an actively eating hen and about 
50 percent more in the presence of three actively eating hens. 
He also found that hens eating in groups of four one day and 
separately the next ate 96 percent more food in groups. G-uhl 
and Allen (1944) showed that the peck-order was important and 
that hens in these flocks ate more than hens in disorganized 
flocks. 
Mowrer (1940) reported that adult rats will develop a 
well-defined ascendancy-submission hierarchy if forced to 
compete for a 6-gram pellet. The subordinated rats tended to 
develop a "food neurosis" and become fearful of eating in the 
experimental situation even when no other animals were pres­
ent. He also studied the development of social behavior in 
young rats and found that it passed through three stages; 
non-competitive, competitive and food sharing. Sharing did 
not occur if the animal securing the pellet could run into a 
compartment out of reach of its cagemates. 
Gannon (1934) demonstrated that emotional reactions 
inhibited smooth muscle contraction of the stomach and the 
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intestines after food ingestion. Liddell (191)4) noted the 
abnormal behavior which could be produced in sheep, dogs and 
pigs during conditioning experiments and emphasized the im­
portance of considering the relationship between the animal 
and the experimenter as an essential part of the experiment. 
All these experiments indicate how essential it is to 
observe every aspect of the environment in which the animal 
lives and eats when doing experimental work on palatability. 
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INVESTIGATIONS 
The experiments reported herein are on file in the Animal 
Husbandry Section of the Iowa Agricultural Experiment Station 
at Iowa State College, Ames, Iowa. The research was divided 
into three areas, the first of which was the preference tests 
involving Experiments 729, 736 and 757. The second area was 
eight direct comparison tests involving Experiments 771, 804, 
827, 859, 860, 887, 900 and 917 and one preference test, Ex­
periment 81(4s The third area of research comprised four 
experiments designed to study appetite and glycemic effects 
of saccharin. These tests involved Experiments 882-A, 882-C, 
882-D and 923. 
The following experimental procedures were used in the 
experiments described unless stated otherwise in the discus­
sion of the individual experiments. The pigs used were from 
crossbred dams (Farmers Hybrid x Poland China x Duroc x 
Landrace) mated to Farmers Hybrid sires. The pigs were given 
an iron treatment at three days of age, male pigs castrated 
at five days of age and all pigs received hog cholera and 
erysipelas sera between five and seven days of age. They were 
weaned from the sow at approximately two weeks of age, weighed 
and allotted to the experimental treatments. 
The buildings were steam cleaned, disinfected and allowed 
to stand idle for a period of time before being used for 
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experimental purposes. All pigs were fed ad libitum in con­
crete floored pens with automatic waterers. Feed was withheld 
for 12 hours at the start of the experiment. Heat lamps were 
used to provide additional heat for the first one to two weeks 
of each experiment. The temperature was maintained at 70° 
Fahrenheit during the winter months by thermostatically con­
trolled oil heaters. Wood shavings were used for bedding and 
the pens were cleaned daily and rebedded. 
The pigs and feeders were weighed weekly and the weights 
were recorded in permanent files in the Swine Nutrition Re­
search office. Animals that died during the experiment were 
taken to the Iowa State College Veterinary Diagnostic Labora­
tory for examination. The gain for the remaining pigs in the 
pen was used in calculating average total gain. The feed per 
pound of gain was adjusted by subtracting the calculated feed 
consumed by the pig removed from the total feed consumed to 
date. 
The saccharin used in Experiment 729 was gluside insolu­
ble saccharin and in all other experiments gluside soluble 
saccharin was used. 
A randomized block design was used and a pen of four 
pigs was considered as the experimental unit. The pigs were 
allotted to the experimental units by outcome groups of 
initial weight within litter. The data were analysed accord­
ing to methods described by Snedecor (1956) and statements 
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concerning statistical significance pertain to the probabili­
ty level of five percent or less. 
Preference Studies 
Experiment 729 
Purpose To determine (1) the baby pig's preference 
for pig starters that contained five levels of insoluble sac­
charin (0, 1/8, l/k-3 1/2 and 1 pound per ton of ration) and 
(2) the effect of meal, pellets and crumbles on performance 
of baby pigs fed the above levels of insoluble saccharin. 
Method of procedure Five feeders were placed in each 
pen with a different level of saccharin in the feed in each 
feeder. The saccharin used in this experiment was an insolu­
ble form in which one gram dissolved in 290 milliliters of 
water. Three different forms of the ration were used in this 
experiment, namely, meal, pellets and crumbles. However, 
only one form, but with different levels of saccharin in the 
ration^  was allotted to each pen. In this preference test 
each feeder was considered as an experimental unit and feed 
consumption data were treated statistically according to the 
analysis of variance plan shown in Table 29. All feeders 
were randomly rearranged twice weekly and the feed in the 
trough of the feeder was removed and recorded as discard. 
Feed which was spilled on the platform in front of the feeders 
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by the pigs was swept up daily and also recorded as discard. 
The arrangement of the feeders is shown in Figure 1. Weight 
gains and feed consumption data were collected weekly and the 
experiment was terminated after 35 days. This experiment was 
conducted in May and June 1956. 
The experimental ration is shown in Table 4» The ration 
was composed of practical ingredients commonly used in baby 
pig feeds. Solvent soybean oilmeal (50 percent protein) sup­
plied more than one half of the total protein. Dried whey 
supplied lactose which has been shown by Hudman (1956) to be 
the carbohydrate of choice for the baby pig. This product 
was 70 percent lactose and manufactured from fresh liquid 
whole whey by a roller dry process. The lactose was mainly 
of the beta form which is considerably sweeter than the alpha 
form. Ground yellow com and ground oat groats were the other 
major ingredients of the ration. Condensed fish solubles were 
added as a source of unidentified growth factors. Supplement­
al vitamins, antibiotics and minerals were added as indicated 
in Table 12. Pepsin was added at the .25 percent level. The 
pepsin used (1:3000) digests not less than 3,000 or more than 
3,500 times its weight of freshly coagulated and disintegrated 
egg albumin in two and one-half hours at 52° centigrade in 
water acidulated with hydrochloric acid. 
Resuits and discussion The results of this experiment 
are shown in Table 15 and Figure 2. The pigs preferred some 
Figure 1. Experiment 729 - Pen arrangement showing feeder 
placement, waste feed collecting platforas and 
discard containers 
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level of insoluble saccharin compared to no insoluble sac­
charin in the case of pellets and crumbles. However, no 
preference was shown for any level when the starter was in 
the meal form. 
No apparent pattern was followed from one replication to 
another and therefore, no statistical significance was shown. 
One reason for this variation in response between replications 
may have been due to the small difference in palatability be­
tween level gradients of insoluble saccharin and the inability 
of the baby pig to detect these small differences. 
The pigs fed the pelleted ration had a feed efficiency 
of 1.54 compared to 1.77 for crumbles and 1.96 for meal. 
Total gain per pig for the meal ration was 23.0 pounds com­
pared to 20.9 for pellets and 18.0 for crumbles. 
Experiment 736 
Purpose To determine (1) the baby pig's preference 
for pig starters that contained five levels of soluble sac­
charin (0, l/8, 1/4, l/2 and 1 pound per ton of ration) and 
(2) the effect of meal, pellets and crumbles on performance 
of baby pigs fed the above levels of soluble saccharin. 
Method of procedure The procedures used in this 
experiment were similar to those used in Experiment 729, 
whereby, five different levels of saccharin were fed in 
separate feeders within the same pen. However, the saccharin 
Figure 2. Experiment 729 - Effect of insoluble saccharin levels on starter con­
sumption of early weaned baby pigs 
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used in this experiment was a soluble form, whereby, one gram 
dissolved in 1.2 milliliters of water. Three forms of the 
ration, namely, meal, pellets and crumbles were offered in 
separate pens. 
Ninety-six early weaned crossbred pigs with an initial 
age of l!}-.6 days and an initial weight of 8.3 pounds were 
used in this experiment. Four of the replications were com­
pleted in June and July of 1956 and the remaining four repli­
cations in August and September of the same year. A ran­
domized block design was employed using initial weight within 
litter as the basis for assigning pigs to the ration treat­
ments. 
Pig weight gain and feed consumption data were collected 
weekly. 
The composition and calculated analysis of the basal 
ration are shown in Tables 5 and li|.. The major differences 
between this ration and the one used in Experiment 729 was 
the reduction in percentage of sweet dried whey from twenty 
to ten percent and soluble, not insoluble, saccharin was used. 
The individual feeder was again considered as the experi­
mental unit and feed consumption data were treated statis­
tically according to the analysis of variance plan shown in 
Table 30. 
Results and discussion The results are shown in 
Table 16 and Figure 3* The pigs definitely preferred some 
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level of soluble saccharin over no soluble saccharin and this 
preference was more pronounced when the ration was in the fora 
of pellets or crumbles. No significant linear response to in­
creased levels of saccharin within each fora was observed. 
This was similar to the results obtained in Experiment 729. 
However, there was a significant linear increase in feed con­
sumption with increasing levels of soluble saccharin when 
considered over all forms of the ration (meal, pellets and 
crumbles). 
The pigs fed the pelleted ration had a feed efficiency 
of 1.61}. compared to 1.75 for crumbles and 1.84 for meal. 
Total gain per pig was: meal, 12.38; pellets, 13.4%, and 
crumbles, 11.44» 
Experiment 757 
Purpose Experiment 757 was conducted to determine 
the baby pig's preference for pig starters that contained 
four levels of soluble saccharin (0, 1/4» 1/2, 1 pound per 
ton of ration). 
Method of procedure A total of 54 crossbred pigs, 
averaging 17.4 days of age and 7.8 pounds body weight were 
used in this experiment. The pigs were allotted at random 
within litters to the six ration treatments. 
The procedures used in this experiment were changed 
somewhat in an attempt to reduce variation. Only four levels 
Figure 3. Experiment 736 - Effect of soluble saccharin levels on starter consumption 
of early weaned baby pigs 
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of saccharin were used and only two feeders were placed in 
each pen. In Experiments 729 and 736 five levels of sac­
charin were each offered individually in each of five feeders 
placed in each pen. This change in experimental technique 
was made to reduce the number of choices the baby pig would 
have to make. With only four levels of soluble saccharin 
there were six possible combinations of these levels and each 
separate combination of two levels therefore, was allotted to 
each pen. All feeders were randomly rearranged twice weekly 
and the feed in the trough of the feeder was removed and re­
corded as discard. Only pelleted rations were used in this 
experiment. Pig weight gains and feed consumption data were 
collected weekly. The experiment was conducted in September 
and October 1956 and was terminated after 28 days. 
The composition and calculated analysis of the basal 
ration is shown in Tables 6 and 14. 
Each feeder was considered as an experimental unit and 
feed consumption data were treated statistically according 
to the analysis of variance plan shown in Table 31. 
Results and discussion The results are shown in 
Table 17 and Figure 4* These results are similar to those 
obtained in Experiments 729 and 736 in that the baby pig 
definitely preferred some level of soluble saccharin in the 
pelleted ration. The level consumed to the largest extent 
was one-fourth pound of soluble saccharin per ton of ration. 
Figure Ij.. Experiment 757 - Effect of soluble saccharin 
levels on starter consumption of early weaned 
baby pigs 
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When the baby pig was given a choice between no soluble sac­
charin and some level there was a significant preference for 
some level of soluble saccharin. 
Table 17 indicates that in eight pens out of nine the 
baby pig definitely preferred the soluble saccharin ration. 
In one pen, however, the baby pigs ate almost entirely from 
the feeder containing no soluble saccharin in the feed. This 
brings to light the fact that certain pigs may have a prefer­
ence which varies quite markedly from that of the average. 
The only method that can be used to overcome this chance 
occurrence is the use of large numbers of animals when con­
ducting a preference test with animals. 
The total gain per pig was 12.1 pounds for the 28-day 
period and the feed required per pound of gain was 1.53 
pounds. 
Direct Comparison Studies 
Experiment 771 
Purpose To determine the effect of feeding different 
combinations of sugar (0, 5» 10, 15 percent) and soluble sac­
charin (0, l/if., 1/2, 1 pound/ton) on baby pig performance. 
Method of procedure Two hundred and fifty six baby 
pigs that averaged initially 13.8 days of age and 9.2 pounds 
in weight were used in this experiment. A factorial arrange-
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ment of treatments was used in which there were four levels 
of soluble saccharin and four levels of sugar which gave a 
total of 16 ration treatments. Only 32 pens were available 
at one time, therefore, two replications were conducted at 
different times. The first two replications were conducted 
in January and February of 195>7 and the next two replications 
in May and June of the same year. Two additional replications 
were started in March but were removed from the experiment due 
to an outbreak of gut edema. 
The pigs were allotted at random by outcome groups of 
initial weight within replication. 
Feed and water were provided ad libitum with self feeders 
and automatic water founts. Weight gains and feed consumption 
data were determined weekly. 
The basal diet was similar to the one used in Experiment 
736 and 757 and is shown in Table 7 as is the V~> percent sugar 
ration. In the sucrose diets the com and soybean oilmeal 
were adjusted to maintain 20 percent protein in all diets. 
The calculated analysis of the basal ration is shown in Table 
11{.. 
The gain and feed data for the two periods were pooled 
and analysed according to the analysis of variance plan in 
Table 32. The pen of four pigs was considered as the experi­
mental unit in the analysis of the data. 
5o 
Results and discussion The results are shown in 
Table 18. 
The general performance of the baby pigs was considered 
satisfactory for this type of a diet. There was no soluble 
saccharin x sugar interaction so the effects of soluble sac­
charin over all levels of sugar could be analysed for linear 
and quadratic response. The effect of sugar over all levels 
of soluble saccharin could also be tested. 
There was no improvement in rate of gain with increasing 
levels of sugar. This is not in harmony with previous work 
done at this station by Eewis et al. (1955). There appeared 
to be a response to sugar levels in the pens that received 
low levels of soluble saccharin (0 and 1/1}. pound per ton) 
although there was no soluble saccharin x sugar interaction. 
There was an increase in total gain of .93 pound with increas­
ing levels of soluble saccharin and was significant at the 
P =<.25 level. This apparent increase in total gain was 
supported by a significant (P = < .05) improvement in feed 
efficiency with increasing levels of soluble saccharin. The 
coefficient of variation for weight gain was 2i|..0 percent, 
whereas, for feed efficiency it was only l4-.ii- percent. 
Experiment 80ii 
Purpose To determine the effect of feeding soluble 
saccharin and sugar to early weaned pigs under conditions of 
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high (85° Fahrenheit) and low (65° Fahrenheit) temperatures. 
Method of procedure Seventy-two crossbred pigs which 
averaged initially 9.4 pounds body weight and 15'.6 days of 
age were selected and randomly assigned by weight within 
litter to a randomized block design. Three ration treatments 
were used with and without air conditioning which made a 
total of six treatments. Three pens of four pigs per pen 
were subjected to each of the six ration treatments. The 
animals were housed in Unit D which was equipped with a five 
ton air conditioning unit. The temperature on the east end 
of the unit (9 pens) was allowed to fluctuate with the outside 
temperature except on cool days when the temperature was arti­
ficially brought up to 85° Fahrenheit in the afternoons only. 
This was necessary on only three days because of the high 
temperatures in July and August 1957• The temperature on the 
west end of the unit was maintained continuously at 65° 
Fahrenheit. The temperatures were measured by copper-
constantine thermocouples placed six inches above the floor 
in every other pen. The temperatures were recorded auto­
matically every minute by a Minneapolis Honeywell poten­
tiometer. The humidity was recorded continuously by a humido-
graph in each end of the unit. 
Feed and water were provided ad libitum by self-feeders 
and automatic water founts. Pig weight gain and feed consump­
tion data were collected weekly. Feed wastage was collected 
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daily and placed in a container "which was weighed weekly and 
recorded as discard and subtracted from total feed consumed. 
The rations used in this experiment were the same as the 
basal and 15 percent sucrose diets used in Experiment 771 
(Tables 7 and llj.). One pound of soluble saccharin per ton of 
ration was added to the basal which composed the third ration 
treatment. After a period of 28 days on the experimental 
diets all pigs were placed on a 16 percent commercial pig 
grower ration for two weeks. 
The pen of four pigs was considered the experimental unit 
.and the average weight gain and feed required per pound of 
gain were the observations used in the analysis of variance 
plan shown in Table 33. 
Results and discussion The results are shown in 
Tables 19 and 20 and Figure 5» 
Experiment 80l{. was designed to compare the levels of 
soluble saccharin and sugar which had given maximum perform­
ance in Experiment 771 and also to study the effect of en­
vironmental temperature on feed consumption and pig weight 
gain. The general performance of the baby pigs was considered 
satisfactory for this type of diet. There was an indication 
that soluble saccharin increased the weight gain response 
(P =< .25) at the end of the 28-day experimental period. 
This was substantiated by a highly significant improvement in 
feed efficiency (P = <.01). There was no temperature x ration 
Figure Experiment 80I4. - Effect of soluble saccharin and sugar on rate of gain 
and feed required per pound of gain of early weaned baby pigs under 
conditions of high and low temperatures 
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treatment interaction so this improvement in feed efficiency 
was in part a reflection of the increased weight gain. The 
coefficient of variation for weight gain was 11,7 percent, 
whereas, it was 2.4 percent for feed per pound of gain. The 
results in Table 20 indicate that the advantage of soluble 
saccharin over the basal was maintained after the ration 
change and that the percentage increase in weight gain re­
mained similar. However, the advantage in feed efficiency 
was not maintained during the subsequent two week period. 
Soluble saccharin also appeared to produce a slight 
weight gain advantage over the sugar diet during both the ex­
perimental period and the two week pest experimental period. 
The average effect of air conditioning was to signifi­
cantly (P = < .05) increase weight gain by 16.2 percent during 
the four week experimental period and lS.ij. percent for the 
six week period. There was also a slight improvement in feed 
efficiency under conditions of lower temperature. 
Experiment 827 
Purpose To determine the effect of feeding 15 percent 
sugar and one pound of soluble saccharin per ton of ration to 
early weaned baby pigs. 
Method of procedure Sixty baby pigs that averaged 
initially ll+.O days of age and 10.7 pounds in weight were 
selected and randomly assigned by weight within litter to a 
56 
randomized block design. Two pens of three pigs each and 
four pens of four pigs each were subjected to each of the 
three ration treatments. The animals were housed in Unit D 
and the temperature was maintained at 70° Fahrenheit by use 
of a thermostatically controlled oil furnace. This experiment 
was conducted in October and November 1957• 
Feed and water were provided ad libitum by self-feeders 
and automatic water founts. Pig weight gain and feed con­
sumption data were collected weekly and feed wastage was 
recorded at the same time. 
The rations used in this experiment were identical to 
those used in Experiment 80lj_ (Table 7 and llj.). One thousand 
pounds of each ration was pelleted and stored for use in a 
future experiment to study storage effects on each ration. 
The pen of three or four pigs was considered as the 
experimental unit and the average weight gain and feed re­
quired per pound of gain were the observations used in the 
analysis of variance plan shown in Table 3^_. 
Results and discussion The results are shown in 
Table 21 and Figure 6. 
Experiment 827 was designed to study more intensely the 
effect of diets containing soluble saccharin and sugar. The 
overall performance of the baby pigs in this experiment was 
considered very satisfactory for this type of ration. There 
was no improvement in weight gain or feed per pound of gain 
Figure 6. Experiment 827 - Effect of soluble saccharin and 
sugar on rate of gain and feed required per pound 
of gain of early weaned baby pigs 
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due to the addition of soluble saccharin in the ration. This 
was not in harmony with Experiments 771 and 804 and, there­
fore, a series of experiments was designed to study the vari­
ous factors which might affect response to soluble saccharin. 
There was an apparent increase (P =< .25) in weight 
gain with the addition of 15 percent sucrose and a significant 
reduction (P =< .05) in feed per pound of gain which was in 
hazmony with previous experiments of Lewis et al. (1955)• 
The coefficient of variation for weight gain was 9.6 
percent and again was much lower for feed per pound of gain 
being only 3.0 percent. 
Experiment 8L4 
Purpose To determine the baby pig's preference for 
normal and browned whey from two to seven weeks of age. 
Method of procedure Sixteen crossbred baby pigs that 
averaged initially 14*1 days of age and 9.9 pounds in weight 
were selected and randomly assigned by weight within litter 
to a randomized block design. Four pens of four pigs each 
were subjected to the ration treatments. Two feeders were 
placed in each pen, one of which contained normal whey and 
the other browned whey. The feeders were rearranged twice 
weekly and feed wastage was collected and recorded. The ani­
mals were housed in Unit G--4 and two heat lamps were used in 
each pen to maintain the temperature adequate for two week 
old pigs. 
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Feed and water were provided ad libitum by self feeders 
and automatic water founts. Pig weight gain and feed con­
sumption data were recorded weekly for seven weeks. 
The ration used in this experiment was a practical corn-
soybean oilmeal type ration and is shown in Table 8. The 
calculated analysis is shown in Table II4.. Twenty percent 
normal whey was used in the control ration and this was re­
placed with 20 percent browned whey in the test ration. 
Browned whey is manufactured in the same manner as normal 
whey but under certain environmental conditions a darkening 
of the whey occurs. This darkening does not occur regularly 
and the exact chemical changes which take place are not 
known. The rations were fed in a meal form. 
The individual self-feeder was considered as the experi­
mental unit and the average total feed consumed per pig was 
the observation used in the analysis of variance plan shown 
in Table 35. 
Results and discussion The results are shown in 
Table 22 and Figure 7. 
These results clearly indicate that the baby pig from 
two to five weeks of age definitely did not prefer the rela­
tively unpalatable browned whey when given a free choice be­
tween browned and normal whey. In all four replications the 
results were the same and this indicated that when the dif­
ference in palatability between two rations was large, it was 
Figure 7. Experiment 8I4I4. - Effect of normal and browned 
whey on starter consumption of early weaned 
baby pigs 
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easy for the pig to distinguish between the two. It also 
indicated that there were no individual pigs that deviated 
widely from the average in the selection of the preferred 
ration. 
However, as the baby pig became older there was apparent­
ly a change in preference and individual pig preference did 
vary quite widely from the average. The results of this ex­
periment would indicate that palatability is a more critical 
factor in rations for the young pig from two to five weeks 
of age than it is for the older pig from six to seven weeks 
of age. 
Experiment 859 
Purpose To determine the effect of soluble saccharin 
and sugar rations on baby pig performance when weaned at 
three weeks of age under fam conditions (Trimble Manor Farm, 
Trimble, Missouri), 
Method of procedure Three hundred and sixty crossbred 
and Landrace baby pigs averaging 25.7 days of age and "lij..5 
pounds in weight were selected and randomly assigned by weight 
within litter to a randomized block design. Fifteen pens of 
eight pigs each were subjected to each of the three ration 
treatments. 
The pigs were given free access to a commercial pig 
starter in a creep from 10 days of age until they were allot­
ted to their experimental ration treatments. The pigs were 
64 
housed in a large pig nursery and the temperature was main­
tained at 70° Fahrenheit by use of thermostatically con­
trolled oil heaters. The experiment was conducted during 
March and April 1958• 
Feed and water were provided ad libitum by self feeders 
and automatic water founts. There were dunging alleys at the 
rear of each pen. Weight gain and feed consumption data were 
collected every two weeks. 
The rations used in this experiment (Tables 9 and II4.) 
were changed from the rations used in previous experiments 
and included 15 percent sweet dried whey in the basal instead 
of 10 percent. Also there was no sweet dried whey included 
in the rations which contained 15 percent sucrose. Two per­
cent stabilized lard was included in all rations. The rations 
were mixed, pelleted, bagged and delivered by a commercial 
feed company. The bags were identified only by a number and, 
therefore, the herdsman did not know the composition of the 
experimental rations in each bag of feed. 
The pen of eight pigs was considered as the experimental 
unit and the average weight gain and feed per pound of gain 
were the observations used in the analysis of variance plan 
shown in Table 36. 
Results and discussion The results are shown in 
Table 23 and Figure 8. 
The general performance of the pigs in this large scale 
Figure 8. Experiment 859 - Effect of soluble saccharin 
and sugar on rate of gain of early weaned 
baby pigs under farm conditions 
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field test was not as good as that normally obtained at the 
I. S. C. Swine Nutrition Research Farm. At seven and one-
half weeks of age these pigs averaged pounds. The man­
agement conditions were very good, however, and the unit was 
kept very clean by the herdsman. 
The inclusion of soluble saccharin in the ration failed 
to improve weight gain or feed efficiency in this experiment. 
One reason for this lack of response msy have been because an 
older pig (25.7 days instead of Uj. days) was used in this ex­
periment and palatability may not be as important to the 
older pig as to the younger pig. An indication of this was 
obtained by observing the weight gain responses of the seven 
lightest weight replications. In these lighter weight and 
younger pigs, the pigs fed rations containing soluble sac­
charin gained one pound more than the controls and about two 
pounds more, than the pigs on the 15 percent sucrose ration. 
Rations containing sugar significantly depressed weight 
gains by 6.3 percent. In these rations the whey was replaced 
by sucrose and the corn and soybean oilmeal was adjusted to 
maintain a constant 20 percent protein content. 
These results are in harmony with those of Hudman (1956) 
who showed that lactose was the carbohydrate of choice for 
the baby pig when a coin-soy diet was used. No attempt 
was made in this experiment to maintain an iso-caloric diet 
because the productive energy value of 6l6 calories per pound 
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for whey did not seem realistic when compared to 1334- calories 
per pound for sucrose. These were Prap's productive energy 
values for poultry as revised by Titus (1955) and values for 
whey appeared much too low. Since the baby pig can utilize 
whey much better than the chick these values probably should 
approach the values for sucrose. 
There was also a depression in feed efficiency on the 
15 percent sucrose diets compared to the basal. 
The coefficient of variation was 7.1 percent for weight 
gain and 5.7 percent for feed efficiency. This was the lowest 
coefficient of variation for weight gain for all the experi­
ments reported herein. 
Experiment 860 
Purpose To determine the effect of high (85° Fahren­
heit) and low (65° Fahrenheit) temperatures on baby pig per­
formance fed soluble saccharin and sugar rations. 
Method of procedure Seventy-two baby pigs that aver­
aged initially 11.9 days of age and 9.4 pounds in weight were 
selected and randomly assigned by weight within litter to a 
randomized block design. Three pens of four pigs each were 
subjected to each of the six treatments. Three ration treat­
ments were used with and without air conditioning which ac­
counted for a total of six ration treatments. 
This experiment was similar to Experiment 804 with two 
major exceptions. First, it was conducted in February and 
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March 1958, whereas, Experiment 8C% was conducted in July and 
August 1957 when environmental temperatures were somewhat 
different. The relative humidity was about 30 percent during 
the winter month of March, whereas, it was around 70 percent 
in the summer. Second, the amount of sweet dried whey in the 
basal was increased to 15 percent and there was no whey in­
cluded in the ration which contained 15 percent sucrose. The 
animals were housed in Unit D and the appropriate temperatures 
were maintained with a thermostatically controlled oil fur­
nace. The temperature s were measured by copper-constantine 
thermocouples placed six inches above the floor in every other 
pen. The temperatures were recorded every minute by a 
Minneapolis Honeywell potentiometer. The humidity was record­
ed continuously by a humi do graph in each end of the unit. The 
temperature in the east side was maintained at 85° Fahrenheit 
during the day and 75° Fahrenheit at night. The temperature 
in the west end was maintained continuously at 65° Fahrenheit. 
Feed and water were provided ad libitum by self feeders 
and automatic water founts. Pig weight gain and feed con­
sumption data were collected weekly. 
The rations shown in Table 10 were similar to those used 
in Experiment 801}. with the exceptions noted above in whey 
content of the basal and 15 percent sucrose rations. The cal­
culated analysis of the basal ration is shown in Table lli. 
The pen of four pigs was considered as the experimental 
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unit and the average weight gain and feed required per pound 
of gain were the observations used in the analysis of vari­
ance plan shown in Table 37» 
Results and discussion The results are shown in 
Table 24 and Figure 9. 
The findings in this experiment were quite different from 
those of Experiment 801}. which was designed similarly. The 
effect of air conditioning over all treatments was zero as 
shown in Figure 9* However, there was an apparent temperature 
x ration treatment interaction (P = <,10) which indicated 
that the 15 percent sucrose ration showed an increased weight 
gain advantage of 11.4 percent over the basal on the air con­
ditioned side but a 17.4 percent decrease in weight gain on 
the non-air conditioned side. There was no increase in weight 
gain due to soluble saccharin although the main effects can 
not be of much importance due to the interaction of tempera­
ture and treatment. The lack of response to air conditioning 
was probably a reflection of the interaction between tempera­
ture and ration treatment. The reason for this interaction 
was not readily apparent. However, the main difference be­
tween this experiment and Experiment 80I4. was the large differ­
ence In relative humidity observed on the non-air conditioned 
side of the building. In the earlier Experiment 804 the 
relative humidity averaged about 70 percent, whereas, it was 
only 30 percent in this Experiment 860. The relative humidity 
Figure 9» Experiment 860 - Effect of soluble saccharin and sugar on rate of 
gain and feed required per pound of gain of early weaned baby pigs 
under conditions of high and low temperatures 
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apparently had a detrimental effect on baby pig performance 
which was of greater magnitude than that of high temperatures 
of 85° Fahrenheit. 
The coefficient of variation was 11.k percent for weight 
gain and 3.8 percent for feed efficiency. 
Experiment 88? 
Purpose To determine the effect of storage of feed 
on baby pig performance when fed rations containing soluble 
saccharin and sugar. 
Method of procedure Eighty-four baby pigs that aver­
aged initially 16.0 days of age and 10.5 pounds in weight 
were selected and randomly assigned by weight within litter 
to a randomized block design. Two pens of three pigs each 
and two pens of four pigs each were subjected to each of the 
six ration treatments. The first two replications of four 
pigs per pen were pigs that were borrowed from a farmer living 
northwest of Ames, Iowa. These were Yorkshire x Hampshire 
pigs. The remainder of the pigs were crossbred pigs from the 
I. S. C* Swine Nutrition Research Farm. The animals were 
housed in Unit C and the temperature was maintained at 70° 
Fahrenheit by use of a thermostatically controlled oil fur­
nace. This experiment was conducted in May and June 1957» 
Feed and water were provided ad libitum by self feeders 
and automatic water founts. Weight gain and feed consumption 
7k 
data were collected weekly. 
The rations used in this experiment were identical to 
those used in Experiment 827 (Tables 7 and lip. One half of 
the experimental rations were stored for a period of six 
months from October to May in Unit D which was heated to 
75-85° Fahrenheit. The remaining "fresh feed" rations were 
mixed and pelleted just prior to the beginning of the experi­
ment . 
The pen of three or four pigs was considered as the ex­
perimental unit and the average weight gain and feed required 
per pound of gain were the observations used in the analysis 
of variance plan shown in Table ip.. 
Re suits and discussion The results are shown in 
Table 25 and Figure 10. 
Because many feeds are stored for varying periods of 
time in warehouses or at the farm before they are consumed by 
the pig it was of interest to observe the results of this 
experiment. The results indicated there was a significant 
decrease in weight gains of the baby pig of 13.7 percent for 
feed (the same formula) stored six months compared to fresh 
feed. The increase in feed required per pound of gain was 
3«1| percent. This decrease in performance was probably due 
to two main factors. First would be the reduction in the 
nutritional value of the feed and second, the palatability 
of the feed was undoubtedly reduced. These factors occurred 
Figure 10. Experiment 88? - Effect of feed storage of rations containing soluble 
saccharin and sugar on rate of gain and feed required per pound of 
gain of early weaned baby pigs 
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despite the addition of an approved antioxidant, butylated 
hydroxytoluene. 
There was no freshness x ration treatment interaction or 
treatment effect, although there was an indication of an 
interaction. When only those treatments in which stale feed 
was used were analysed by analysis of variance there was a 
significant (P =< .05) increase in weight gain for the sucrose 
rations compared to the basal, and the soluble saccharin vs. 
basal effect approached significance (P =<.25). This would 
indicate an interaction although the variation in the entire 
experiment was too high to detect this interaction. The co­
efficient of variation for pig gain for the entire experiment 
was 13.1 percent although it was only 6.9 percent for the 
analysis of stale feed treatments. The coefficient of varia­
tion for feed efficiency was 3-k- percent for the entire ex­
periment. 
The use of some type of sweetener in the ration is much 
more important in feed stored for a period of six months than 
it is in fresh feed. The use of soluble saccharin or sugar 
in stored feed apparently masks some of the staleness and 
improves the palatability. However, it can not make up for 
the reduction in the nutritional value of the feed which may 
occur during the period of storage. 
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Experiment 900 
Purpose To determine the effect of feeding different 
levels (0, 1, 2, Ij. pounds per ton) of soluble saccharin on 
the performance of baby pigs at two and four weeks of age. 
Method of procedure One hundred and twenty-eight baby 
pigs were selected and randomly assigned by weight within 
litter to a split plot design in which the main treatment was 
that of age and the subtreatment that of levels of soluble 
saccharin. In this design there was not as much precision 
in the analysis of the effect of age of the baby pig but the 
effect of levels of soluble saccharin and any interaction 
between age and levels was accurately evaluated. Four pens 
of four pigs each were subjected to each of the eight treat­
ments. The initial age and weight of the younger pigs were 
14 = 8 days and 9.2 pounds and for the older pigs 29.1 days 
and 11.8 pounds. The pigs started on experiment at four 
weeks of age were fed the basal ration for a period of two 
weeks. The animals were housed in Unit C and thé temperature 
was maintained at 70° Fahrenheit, by use of a five ton air 
conditioning unit and a large fan to distribute the cool air 
throughout the unit. This experiment was conducted in June 
and July 1958. 
Feed and water were provided ad libitum by self feeders 
and automatic water founts. Pig weight gain and feed con­
sumption data were collected weekly. 
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The basal ration shown in Table 11 was similar to the 
basal ration used in Experiment 859 with different levels 
(1, 2, ij. pounds per ton) of soluble saccharin added to the 
ration. The calculated analysis is shown in Table lif. The 
rations were fed in the form of 3/l6 inch pellets. 
The pen of four pigs was considered as the experimental 
unit and the average weight gain and feed required per pound 
of gain were the observations used in the analysis of vari­
ance plan shown in Table 1^ .2. 
Results and discussion The results are shown in 
Table 26 and Figure 11. 
One of the factors believed to affect responses to 
sweeteners was thought to be the initial age of the pig. 
Therefore, this experiment was designed to study this effect 
plus the effect of increased levels of soluble saccharin. 
The results indicated there was no response to saccharin when 
fed from four to eight weeks of age. 
There appeared to be an indication that there was a 
response to increased levels of soluble saccharin up to four 
pounds per ton of ration. This was supported in part by a 
significant improvement in feed efficiency with increased 
levels of soluble saccharin when considered over both age 
groups. 
An analysis of variance on the young age group pigs 
revealed an indication of a linear improvement in weight gain 
Figure 11. Experiment 900 - Effect of soluble saccharin levels on rate of gain 
and feed required per pound of gain of different age-group early 
weaned baby pigs 
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with increased levels of soluble saccharin. However, there 
was a coefficient of variation of 17.ij. percent which is quite 
high to detect a ration treatment effect in this type of an 
experiment. There was no age x treatment interaction as 
would be expected if there was a response to soluble saccharin 
levels in one age group and not in the other. The coefficient 
of variation for weight gain was 10.7 percent and for feed 
per pound of gain it was 5*2 percent. 
It would seem reasonable to conclude that palatability 
of a ration is much more important in the younger pig of two 
weeks of age than in the older pig of four weeks of age. 
Since the baby pig apparently prefers a ration which is 
sweetened to one that is not, then soluble saccharin would be 
more important in the ration of the younger pig. 
Experiment 917 
Purpose To determine the effect of feeding different 
levels of soluble saccharin (0, 1, 2, k pounds per ton) to 
early weaned baby pigs. 
Method of procedure Eighty baby pigs that averaged 
initially 13.6 days of age and 8.6 pounds in weight were 
selected and randomly assigned by weight within litter to a 
randomized block design. Five pens of three pigs each were 
subjected to each of the four ration treatments. The animals 
were housed in Unit C and the temperature was maintained at 
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70° Fahrenheit. This experiment was conducted in September 
and October 1958. 
Feed and water were provided ad libitum by self feeders 
and automatic water founts. Pig weight gain and feed con­
sumption data were collected weekly. 
The rations used in this experiment were identical to 
those used in Experiment 900 (Tables 11 and lij.). 
The pen of four pigs was considered as the experimental 
unit and the average weight gain and feed required per pound 
of gain were the observations used in the analysis of vari­
ance plan shown in Table I4.3. 
Results and discussion The results are shown in 
Table 27 and Figure 12. 
The same four levels of soluble saccharin were used in 
this experiment and Experiment 900 but only one age group 
(two weeks old) of pigs were used. The results were similar-
to those obtained for the two week old group in Experiment 
900 although the overall performance was slightly better in 
Experiment 917• There was a linear improvement in pig weight 
gains (P = <.10) with increasing levels of soluble saccharin 
up to four pounds of soluble saccharin per ton. The feas­
ibility of going to higher levels of saccharin becomes a 
matter of economics due to the cost of the increased levels 
of soluble saccharin. Sweetness equivalent to four pounds 
of soluble saccharin per ton compared to sucrose would be 
Figure 12. Experiment 917 - Effect of soluble saccharin 
levels on rate of gain and feed required per 
pound of gain of early weaned baby pigs 
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1600 pounds of sucrose per ton of ration. 
There was also a significant linear improvement in feed 
required per pound of gain (P = <.01). This again lends 
support to the statement that there was a true treatment dif­
ference for pig weight gain. When we look at the coefficient 
of variation for pig weight gain (10.1 percent) compared to 
that for feed efficiency (ij..3 percent) it becomes apparent 
that we have more precision in determining the effect of 
treatment on feed efficiency than on pig weight gain. There­
fore, if pig weight gain could be measured with the same de­
gree of precision with which feed efficiency is measured then 
the treatment difference for weight gain would probably be at 
a higher level of significance, because of the correlation 
between weight gain and feed efficiency. 
The general conclusion when the results of the last two 
experiments are considered, is that pig weight gain and feed 
efficiency are improved as soluble saccharin levels are in­
creased up to four pounds per ton of ration when fed to baby 
pigs from two to six weeks of age. 
G-lycemic and Appetite Studies 
Experiment 882-tA 
Purpose To determine the effect of feeding different 
levels of soluble saccharin (0, l/2, 1, 2 and Ij. pounds per 
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ton) on blood glucose values of the early weaned baby pig. 
Method of procedure Five baby pigs that averaged 8.0 
days of age and 8.9 pounds in weight were allotted by outcome 
groups of litter at random to a Latin square in which treat­
ment and time periods were randomized in rows and columns. 
The Latin square design was used to minimize the effect of 
time or sequence of treatment. Each period was three days in 
length and each pig received a different treatment (level of 
soluble saccharin in the ration) during each period. The 
three day adjustment period was used to reduce to a minimum 
the carry-over effects of previous treatment. 
At the end of each period the pigs were bled from the 
tail before glucose was injected. Immediately after the 
first bleeding the animal was injected intraperitoneally with 
10 milliliters of a 50 percent solution of glucose. Six sub­
sequent blood samples were then taken from the tail at 15 
minute intervals. One-tenth of a milliliter of blood was 
pipetted into 10 milliliters of dilute tungstic acid which 
was cooled in an ice water bath. The deproteinized blood was 
taken to the laboratory and analysed for blood sugar by the 
semi-micro colorimetric method of Folin and Malmros (1929)• 
Feed and water were provided ad libitum by self feeders 
and automatic water founts. At the end of each period the 
pig was subjected to a different ration treatment which con­
tained a different level of soluble saccharin. 
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The basal ration used in this experiment was identical 
to the basal ration used in Experiment 900 and is shown in 
Table 11. The calculated analysis of the basal ration is 
shown in Table ll|. Soluble saccharin additions of 1/2, 1, 
2 and ij. pounds per ton of ration made up the remaining treat­
ments. This experiment was conducted in Unit C in March 
1958. 
The individual pig was considered as the experimental 
unit and the pooled blood sugar values for each period were 
the observations used in the analysis of covarianee plan 
shown in Table 38. 
Results and discussion The use of soluble saccharin 
in baby pig starter rations has resulted in increased feed 
consumption and weight gain in some of the previous experi­
ments* One partial explanation of these results would be an 
increased rate of glucose removal from the blood system and a 
reduction in the arterial-venous blood sugar difference which 
would increase appetite according to the glucostatic theory 
of Mayer (1955). 
A technique developed by Christophe and Mayer (1958) 
can be used to determine the effect of soluble saccharin on 
the rate of glucose removal from the blood system. The 
technique was modified somewhat for baby pig work as indi­
cated in the experimental, procedure section. The Latin square 
design was used to minimize the effect of time or sequence of 
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treatment. Previous work by Uglow ( 192JLj_) has shown that 95 
percent of the saccharin was eliminated from the body of the 
pig in a 16 to J4.8 hour period. The rate of food passage in 
the baby pig is approximately 12 to 21}. hours, therefore, a 
three-day period between bleedings was considered an adequate 
length of time to effectively reduce any carry-over effect to 
a minimum. This period of time should also eliminate the 
Staub-Traugott effect which is a progressive decrease in the 
hyperglycemic response following repeated administration of 
equal doses of glucose. 
The results are shown in Table 38 and Figure 13= The . 
regressions were checked for parallelism by comparing the 
mean square for regression coefficients with the mean square 
for within treatments. The parallel regressions indicated 
that soluble saccharin incorporated into the feed did not in­
crease the rate of removal of glucose from the blood system. 
Each regression coefficient was also compared with the control 
and no differences were observed although the difference be­
tween the control and one pound of soluble saccharin ap­
proached significance. This, however, would indicate a 
hyperglycemic effect rather than a hypoglycemic effect. 
These results suggest that the primary mode of action 
of soluble saccharin in increasing feed intake is probably 
due to its sweet taste only and not to any hypoglycemic 
effect. 
Figure 13. Experiment 882-A - Effect of feeding various 
levels of soluble saccharin (0, .5, 1» 2 and 
ij. pounds per ton of ration) on blood glucose 
values of the early weaned baby pig 
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Experiment 882-0 
Purpose To determine the effect of feeding different 
levels of soluble saccharin (0, 1, 2, ij. pounds per ton) on 
blood glucose values of the early weaned baby pig. 
Method of procedure Four baby pigs that averaged 17 
days of age and 9.9 pounds in weight were allotted by outcome 
groups of litter at random to a Latin square in which treat­
ment and time periods were randomized in rows and columns. 
The Latin square design was used to minimize the effect of 
time or sequence of treatment. Each period was three days in 
length and each pig received a different treatment during 
each period. The composition and calculated analysis of the 
basal ration were identical to the one used in Experiment 
882-A and are shown in Tables 11 and llj.. This experiment was 
conducted in Unit C in August 1958. 
The bleeding schedule and procedures were identical to 
those used in Experiment 882-A. The only differences in the 
two experiments were the reduction of treatments and periods 
from five to four and the use of purebred Landrace pigs in­
stead of crossbred pigs. It was thought that the Landrace 
pig might be more docile and less subject to excitement which 
would have some effect on the results obtained. 
The individual pig was considered as the experimental 
unit and the pooled blood sugar values for each period were 
the observations used in the analysis of covariance plan 
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shown in Table 39. 
Results and discussion The results are shown in 
Table 39 and Figure ll|_. 
The results appeared to be more uniform and typical of 
a glucose tolerance curve than those in Experiment 882-A. 
The I,andrace pigs were less excitable than the crossbred pigs 
used in the previous experiment as indicated by the lower 
initial blood sugar values. The overall blood sugar values 
were also lower, although this could be a breed difference. 
There was no significant difference between regression 
coefficients which would indicate that there was no hypogly­
cemic effect produced by the use of soluble saccharin in the 
feed. 
Experiment 882-D 
Purpose To determine the effect of feeding soluble 
saccharin (ij. pounds per ton) and injecting soluble saccharin 
(1 gram per kilogram of body weight) on blood glucose values 
of the early weaned baby pig. 
Method of procedure Three baby pigs that averaged 
ll}..0 days of age and 8.3 pounds in weight were allotted by 
outcome groups of litter at random to a Latin square. In 
this experiment each pig received zero soluble saccharin 
level the first period, four pounds of soluble saccharin per 
ton of ration the second period and one gram of soluble sac-
Figure 1I4.. Experiment 882-0 - Effect of feeding various 
levels of soluble saccharin (0, 1, 2 and Ij. 
pounds per ton of ration) on blood glucose 
values of the early weaned baby pig 
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charin per kilogram of body weight the third period, during 
which time he was fed the basal (zero soluble saccharin). 
This procedure was followed to eliminate any possibility of a 
carry over effect from the. higher levels of soluble saccharin 
to the lower levels. The composition and calculated analysis 
of the basal ration are shown in Tables 11 and ll|_. This ex­
periment was conducted in Unit D in September 195$. 
The bleeding schedule and procedures were similar to 
those used in Experiment 882-A. Landrace pigs were again 
used in this experiment to decrease any effect from excite­
ment. 
The individual pig was considered as the experimental 
unit and the pooled blood sugar values for each period were 
the observations used in the analysis of covariance plan 
shown in Table lj.0. 
Results and discussion The results are shown in 
Table lj.0 and Figure 1$, 
The glucose curves in this experiment again seemed more 
typical of the normal glucose tolerance curve, inasmuch as 
there was a rapid increase in blood sugar values followed by 
a drop to the initial values. The regression coefficients 
obtained in this experiment (Table lj.0) were larger than those 
of the two previous experiments which would indicate a more 
rapid removal of glucose from the blood stream in these ani­
mals. However, there was no significant difference between 
Figure 15. Experiment 882-D - Effect of feeding and in­
jecting soluble saccharin on blood glucose 
values of the early weaned baby pig 
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the regression coefficients which is in harmony with the two 
previous experiments. This would indicate that there was no 
effect on blood sugar values due to feeding soluble saccharin 
at the rate of four pounds per ton of ration or from inject­
ing a large dose (one gram per kilogram of body weight). 
Experiment 923 
Purpose To determine the effect of injecting soluble 
saccharin (one gram per kilogram of bodyweight) and SF'-beta-
phenethylforinamidinylinuoure a (DBI) (10 milligrams per 
kilogram of bodyweight) on the appetite of the baby pig. 
Experimental procedure Nine crossbred baby pigs 
averaging 35*7 days of age and 18.3 pounds of weight were 
selected and randomly assigned by weight within litter to a 
randomized block design. Three individual pigs were subjected 
to each of the three treatments. This experiment was con­
ducted in Unit B in September 1958. 
Peed and water were provided ad libitum until 30 minutes 
before the glucose injections were to be made at which time 
the feeders were removed and weighed. One gram of glucose 
per kilogram of bodyweight was injected in a $0 percent 
solution at zero time. The weighed self-feeders were replaced 
in the pen 1$ minutes after the glucose solution was injected. 
Four hours prior to the glucose injections the different 
treatments were administered. They included intraperitoneal 
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injections of one gram, of soluble saccharin per kilogram of 
bodyweight, 10 milligrams of DBI per kilogram of bodyweight 
and a negative control. The animals were then observed for 
a period of time to determine the exact time when each in­
dividual pig started eating and the amount of feed consumed 
per unit of time. 
The pigs all received the same ration which was identical 
to the basal ration used in Experiment 900 and is shown in 
Table 11. The calculated analysis is shown in Table llj.. 
The individual pig was considered as the experimental 
unit and the time interval in minutes between the injection 
of glucose and initiation of eating was the observation used 
in the analysis of variance plan shown in Table 
Results and discussion According to Anliker and 
Mayer (1957) one of the important factors which aided in the 
regulation of appetite was the arterialvenous blood sugar 
difference. When this difference decreased to less than 10 
milligrams percent the individual began to have hunger sensa­
tions. An increased rate of removal of glucose from the 
blood stream caused an increase in appetite due to the re­
duced arterialvenous blood sugar difference. If this was 
true then a direct measure of the effect of appetite stimu­
lating hypoglycemic compounds would be the rapidity with 
which an animal,would seek food after the arterial-venous 
blood sugar value was increased. This increase in arterial-
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venous differences may be obtained by administration of a 
large dose of glucose intraperitoneally. 
The results of this experiment are shown in Table 28. 
Soluble saccharin did not decrease the time interval 
between glucose injection and initiation of eating but 
actually caused a significant increase. This increase may 
have been due to reasons other than its effect on blood 
sugar value. Soluble saccharin may have caused a physio­
logical upset in the baby pig due to factors such as irrita­
tion in the peritoneal cavity which would also inhibit the 
animal's appetite. It was interesting to note that the in­
jection of soluble saccharin at this level caused the pig to 
lie down immediately and upon arising walked with a stiffened 
gait. 
The injection of this level of DBI did not increase 
appetite due to an increased rate of removal of glucose from 
the blood system. 
To check the effect of glucose injections on appetite 
the same procedure was followed on each pig as described in 
the experimental procedure section with the exception that 
distilled water was injected instead of the glucose solution. 
The results shown in Table 28 indicate that the animal started 
eating at least one hour sooner than when glucose was adminis­
tered. This would correspond to the length of time it took 
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the blood sugar values to return to normal as indicated in 
Experiments 882-A, 882-0 and 882-D. 
From the results obtained in this experiment it must be 
concluded that soluble saccharin does not increase feed con­
sumption by increasing appetite via the reduction in arterial­
venous blood sugar differences. 
1 Ok 
water. This solubility may be important since the saccharin 
was incorporated at low levels and must be dissolved before 
it can be tasted by the animal. Gluside insoluble saccharin 
was used only in Experiment 729 and the soluble form was used 
in all other experiments. The exact reason why the preference 
for saccharin was more pronounced in the case of crumbles and 
pellets than in the case of meal is not readily apparent. 
In Experiments 729 and 73& there was no apparent pattern 
followed from one week to another in the baby pig's preference 
for different levels of saccharin, when five feeders contain­
ing the different levels of saccharin were placed in the same 
pen. Table 1 indicates that in the first four replications 
of Experiment 736 with pellets, the percent of feed eaten from 
the feeders varied quite widely from week to week for any one 
level of soluble saccharin. 
Table 1, Percent of each soluble saccharin level consumed 
Week Soluble saccharin level (lb./ton) 0 1/8 lA 1/2 1 
1 6.9 Ijli-.i). 20.1 "4.0 12.2 
2 7.9 23.2 17.6 6.2 43.1 
3 17.5 k.l 36.6 2.2 39.6 
k 15.2 3.1 2.3 30.1 29.3 
103 
GENERAL DISCUSSION 
Preference Studies 
In the three preference studies conducted the baby pig 
preferred some level of saccharin over no saccharin. This 
was not so pronounced in the case of the meal form. However, 
the overall results were in harmony with those of Lewis et al, 
(1955)» Jensen et al. (1955) and Hanson et al. (195W inasmuch 
as the baby pig1s preference for some type of sweetness was 
concerned. 
The preference for some level of saccharin was also more 
pronounced for the gluside soluble saccharin than for the 
gluside insoluble saccharin. In Experiment 729 where gluside 
insoluble saccharin was used, the average amount of feed con­
sumed per pig was only 1.2 times as much for the average of 
all levels of saccharin compared to the zero level of sac­
charin. In Experiments 736 and 757 where gluside soluble 
saccharin was used, the pigs consumed 1.9 and 3*5 times as 
much of the rations containing saccharin compared to that 
which contained no saccharin. The gluside soluble saccharin 
is the sodium salt and is much more soluble than the gluside 
insoluble saccharin, being soluble to the extent of one gram 
in 1.2 milliliters of water, whereas with the gluside in­
soluble saccharin one gram dissolves in 290 milliliters of 
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It seems logical to conclude that when an animal is 
faced with a large number of choices in which the differences 
in palatability are small, that it is very difficult for him 
to distinguish between two close levels of soluble saccharin. 
A more reliable measure of palatability should be obtained if 
the number of choices which the pig is confronted with were 
reduced to two. 
Experiment 757 was designed to give the pig only two 
choices with all six possible combinations of four levels of 
saccharin as the treatments. Table 2 indicates that the rela­
tive consumption of each level remained quite constant from 
one week to another. This technique removed much of the con­
fusion which confronted the pig when faced with a large number 
of choices. 
Table 2. Percent of each level of soluble saccharin consumed 
Soluble saccharin level (lb./ton) 
Week 0 1/4 1/2 1 
1 12.1 34.7 27.7 25.5 
2 10.6 37.0 25.1 27.3 
3 7.1 38.7 22.3 31.9 
k 8.6 39.8 23.3 28.24-
The question has been raised as to whether the pig seeks 
out the preferred feed by his sense of smell or taste. Lewis 
et al. (1955) used as many as 12 feeders per pen when doing 
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palatability work with baby pigs. He made an interesting 
observation that each time after the feeders were randomly 
rearranged, the pigs would go around the pen, sometimes 
tasting and other times smelling the various starters, until 
they came to the pellets containing 20 percent sugar. There 
was a possibility that they could seek out the preferred 
starter by smell providing it was in the feeder which they 
were eating out of continuously. After the termination of 
Experiment 757 all of the feed was replaced with fresh feed 
placed in clean feeders to determine if smell was an influ­
encing factor. In other pens the same feeders that were used 
throughout the experiment were used again but the feed was 
replaced with fresh feed and placed in the opposite feeder 
from which it had originally been placed. In all cases the 
baby pigs continued to consume the feed they had been consum­
ing before the feed and/or feeders were switched. This would 
indicate that taste, not smell, was the predominant factor 
involved in the animal's choice of a feed. 
Both Lewis et al. (1955) and Hegsted _et _al. (1956) were 
unable to show that the position of the feeder in the pen was 
an influencing factor in the animal's choice of feed. This 
is harmonious with the idea that the pig seeks out the pre­
ferred feed by tasting each feed until he has found the feed 
he is accustomed to eating. However, in the initiation of an 
experiment, the pig may choose a feed and become accustomed 
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to it because it is closest to the waterer or a heat lamp. 
Therefore, it seems that feeders should be randomly re­
arranged, particularly at the beginning of an experiment. 
Every attempt possible should be made to have all conditions 
exactly the same for each feeder. 
The variation from one replication to another with pigs 
on the same combination of feeds was noted even in Experiment 
757 with only two feeders per pen. Table 17 shows a complete 
reversal in feed preference in the first replication where 
feeders containing zero and one pound of soluble saccharin 
per ton of ration were included in the pen. In this replica­
tion the pigs ate almost exclusively from the feeder contain­
ing no soluble saccharin in the ration and in the other two 
replications they ate almost exclusively from the feeders 
containing one pound of soluble saccharin per ton of ration. 
This brings out two important points in the use of palatabil­
ity tests. First, that certain animals may consistently pre­
fer a feed different from the average of all animals. This 
was also noted by Hegsted et al. (1956). Second, an individ­
ual pig's choice of a feed may be influenced by the choice of 
its neighbor in the same pen. The use of individual animals 
in each pen would indicate more clearly that certain animals 
may vary quite widely from the average of the population in 
their choice of a feed. The only way in which this may be 
minimized is the use of large numbers of animals in each 
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experiment. The use of individual or group fed pigs would "be 
determined primarily by the number of replications which 
could be obtained in the experimental arrangement. 
Another important factor to consider in palatability 
tests is the change in feeding habits as the animal becomes 
older. Experiment 81jlj. (Table 22) indicates that the baby 
pig is less selective after he has reached six to seven weeks 
of age. The first few weeks of the pig's life is, therefore, 
the time when the ration must be highly palatable if maximum 
feed intake is to be obtained. This is in agreement with 
Catron (19^7) who stated that the most critical stage, nutri­
tionally, of the life cycle of the pig was from birth to 50 
pounds body weight. Lewis et; al. (1955) also stated that 
sugar, which supplies sweetness, appeared to be most bene­
ficial to pigs from one to five weeks of age compared to five 
to eight weeks of age. 
Direct Comparison Studies 
The basal ration used in these experiments was designed 
to be fairly simple, as far as major ingredients were con­
cerned, yet highly palatable. There was no attempt made in 
any of the experiments conducted to improve the palatability 
of an unpalatable ration. The rations were pelleted because 
it has been shown by Lewis et al. (1955) that pelleting re­
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duced feed wastage and, therefore, should give a more reliable 
measure of total feed consumption. 
Lewis (1954) found that the inclusion of sugar in the 
ration decreased the feed required per pound of gain. He 
stated that this increase in feed utilization with the in­
clusion of sugar could be explained on an energy basis because 
the productive energy required per pound of gain was the same 
for both the control and sugar treatments. Therefore, an 
attempt was made to maintain all experimental rations iso-
caloric by the inclusion of pure stabilized lard. The revised 
productive energy values of Titus (1955), which are based on 
poultry, were used in the calculation of energy content of 
the rations. The limitations of these values were fully 
recognized but the error involved in their use was minimized 
by being included in all treatments. One error which could 
not be minimized was the use of the low productive energy 
value for whey (616 calories per pound) in comparison to a 
much higher value (1334 calories per pound) for sucrose when 
sucrose was substituted for whey in certain experiments. But 
based on Hudman's (1956) findings, it was assumed that in the 
baby pig the productive energy values for sucrose and whey 
would be the same. 
Experiment 771 indicated there was an apparent increase 
in total weight gain with increasing levels of soluble sac­
charin which was supported by a significant decrease in feed 
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required per pound of gain. The highest level of soluble 
saccharin used in this experiment was one pound per ton of 
ration because this was equivalent in sweetening power to 
15 to 20 percent sucrose which had given optimum performance 
according to Diaz et, al. (1956). However, as time progressed 
it was thought that perhaps soluble saccharin exerted favor­
able effects other than sweetness toward the improvement of 
baby pig performance. 
The pooled data from Experiments 900 and 917 indicated 
that there was a linear increase (P - .06) in pig weight 
gain and feed efficiency (P = .01) with increasing levels of 
soluble saccharin up to four pounds per ton of ration. This 
was an important finding and appears to be in harmony with 
work by Combs et al. (1956) which showed that creep-fed baby 
pigs preferred rations containing ij.0 percent "C" sugar over 
rations containing lesser amounts. "C" sugar is the residue 
of white and brown sugar refining. Work by Becker and Terrill 
(1954) also indicated that weanling pigs performed satisfac­
torily on rations which contained 50 percent sucrose. Four 
pounds of soluble saccharin per ton of ration would be equiv­
alent in sweetness to a ration which contained 60 to 80 per­
cent sucrose. Considering a 15 percent increase in weight 
gain, an eight percent saving in feed required per pound of 
gain and the present relative prices of corn, soybean oilmeal 
and sugar there appears to be an advantage in favor of using 
as much as four pounds of saccharin per ton of ration to 
provide the sweetness needed. 
The age of the baby pig is an important factor to con­
sider when fcumulating a ration to meet the needs of the pig. 
Observation of the seven light weight replications compared 
with the eight heavy weight replications in Experiment 859 
indicated there may be an age or weight factor concerned with 
the effectiveness of soluble saccharin. 
Baby pigs from two to five weeks of age ate very little 
of an unpalatable form (browned) of whey compared to normal 
dried sweet whey when offered free choice in the same pen 
(Experiment 844). However, by the time these pigs were six 
to seven weeks of age they were consuming equal parts of both 
types of whey. Although this ration was in the meal form and 
not the pelleted form, it does indicate the importance of 
palatability in the young (two weeks) pig. Lewis (1954) con­
ducted an experiment to determine what effect the form of 
starter would have on the baby pig's starter preference. He 
found that from the third week of age until eight weeks of 
age there was a gradual decrease in the consumption ratio of 
pellets to crumbles. This indicated that as the baby pig 
grew older his preference for the smaller particle size de­
creased and by the time he was eight weeks old particle size 
was of no importance as far as pellets or crumbles were 
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concerned. 
Experiment 900 was designed to test the importance of 
age of the pig (2 vs. Ij. weeks of age) on response to soluble 
saccharin. Although there was a trend toward an improvement 
in baby pig performance with increasing levels of soluble 
saccharin in the two week old pigs this response was not 
significant. This is somewhat difficult to explain because 
the pooled data for Experiment 900 and 917 (Table 44) showed 
an improvement in both weight gain (P = <.06) and feed effi­
ciency (P =<,01) with increasing levels of soluble saccharin. 
The coefficient of variation for the portion of Experiment 900 
in which two week old pigs were involved was 17.4 percent for 
weight gain response, whereas the coefficient of variation in 
Experiment 917 was only 10.1 percent. 
A closer look at the coefficients of variation in the 
various experiments, both for weight gain and feed required 
per pound of gain may give us an explanation for the reason, 
certain apparent reversals have occurred. The success of an 
experiment may be partially judged by the size of the coeffi­
cient of variation. The coefficient of variation for pig 
weight gain was three times as high as for feed efficiency 
as shown in Table 3» 
In five of the eight experiments there were statistically 
significant differences found for the feed required per pound 
of gain, but not for the weight gains. This was probably a 
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Table 3. Coefficient of variation for weight gain and feed 
required per pound of gain 
Exp. No. Weight gain %) 
F/G 
m 
771 21|.0 4.4 
8(4 11.7 2.4 
827 9.6 3.0 
829 7.1 5.7 
860 11.4 3.8 
887 13.1 3.4 
900 10.7 5.2 
917 10.1 4.3 
Av. 12.2 4.0 
reflection of the increased precision in detecting these dif­
ferences since the coefficient of variation is the ratio of 
two averages having the same unit of measurement and is in­
dependent of the unit employed. There are several factors 
which may account for the decrease in the variation observed 
in the feed required per pound of gain data. The main factor 
would appear to be the magnitude of variation between the 
genetic potential of animals to put on weight gain and to 
utilize feed efficiently. This means that the rate of gain 
from one pig to another, even within the same litter, varies 
more than the ratio of feed required to put on a unit of gain. 
This precision can be maintained only if the true amount of 
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feed actually consumed is known. Variations in feed wastage 
between pens treated alike will increase the standard devia­
tion and therefore differences due to treatment effect may 
not be detected. One method of decreasing the problem of 
feed wastage is the use of pelleted rations, as was done in 
this series of experiments. In 51 baby pig experiments con­
ducted at the Swine Nutrition Research Farm since 1951 the 
coefficient of variation for gain was 13.7 percent compared 
to 8.8 percent for feed per pound of gain. The coefficient 
of variation for pig weight gain was similar to the 12.2 per­
cent obtained in the eight direct comparison tests reported 
herein. However, the coefficient of variation for feed per 
pound of gain was more than twice as large as in the experi­
ments reported herein. The explanation for this difference 
may be the fact that the ration was fed in the meal form in 
the experiments where the coefficient of variation was 8.8 
percent, whereas pellets were used in the experiments reported 
herein in which the coefficient of variation was only 4*0 per­
cent. Another factor involved may be the size of the error 
in weighing the feeders and the pigs. In the case of the 
baby pigs there are generally four individual weights involved 
in each pen mean, whereas there is only one feeder weight. 
A coefficient of variation of four percent is considered 
very low for baby pig feeding trials and aids greatly in 
detecting true differences which exist between treatment 
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means. Because there is a high correlation between feed re­
quire d per pound of gain and weight gain, it may be concluded 
that a significant difference between treatment means for 
feed efficiency lends support to a difference between treat­
ment means for pig weight gain which may approach signifi­
cance. This was the case in five out of eight experiments 
shown in Table 3. 
Not only is the age of the pig important in palatability 
work but the age of the feed (length of time in storage) also 
appears to be of major importance. Many changes may take 
place in a feed which causes the feed to become less palatable 
to the animal. A specific example is the case of the oxida­
tion of fats and oils in which peroxides are formed with a 
loss of flavor. Later these peroxides form aldehydes, ketones 
and acids and the feed becomes rancid. Experiment 887 was 
designed to determine the effectiveness of soluble saccharin 
and sugar in overcoming some of the effects due to aging of 
the feedstuffs, which occur despite the addition of butylated 
hydroxytoluenes Figure 10 indicates soluble saccharin and 
sugar were able to overcome some of the factors which de­
pressed feed consumption in stale feed. The exact factors 
which caused this decrease in palatability and feed consump­
tion which were overcome in part by the use of soluble sac­
charin are not known. 
Although the major portion of baby pig feeds are marketed 
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and. fed before they become stale and relatively unpalatable 
there is undoubtedly much feed that never reaches the self-
feeder for the pig for a period of six months or more. 
Therefore, the addition of soluble saccharin or sugar may be 
justified if for no other reason than as a safety precaution 
in preserving palatability in case feed is stored for a longer 
period of time than usual. One important point which must be 
remembered, however, is the fact that soluble saccharin or 
sugar cannot make up for any loss of nutrient value which may 
have occurred during storage. This was verified by the sig­
nificant difference between fresh and stored feed for both 
pig weight gain and feed required per pound of gain. 
The environmental conditions to which the baby pig is 
subjected can markedly influence the results of any palatabil­
ity experiment, not only in total weight gain response but 
also in treatment response. High temperature per se does not 
appear to be as harmful to the baby pig from two to six weeks 
of age as a combination of high temperature and high humidity. 
In Experiment 80i|. where the temperature was at least 85° 
Fahrenheit each afternoon and the relative humidity averaged 
70 percent there was a significant depression of weight gain. 
This is in agreement with work done by Heitman and Hughes 
(1949) who found that under conditions of high temperature 
(96° Fahrenheit) and high relative humidity (94 percent) 
animals were so distressed that the test had to be interrupted 
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where whey was also included in the 15 percent sucrose ration, 
these diets outperformed the control ration in all experi­
ments. This supports the woik of Hudman (1956) who demon­
strated that lactose was the carbohydrate of choice when soy­
bean oilmeal was the protein source. 
Glycemic and Appetite Studies 
Soluble saccharin has been shown to increase feed con­
sumption when fed to early weaned baby pigs. Previous work 
by Jorgensen (1950), Kun and Horvath ( 19!l7 ) and Macallum and 
Sivertz ( 1914-2) has shown that saccharin produced a slight 
hypoglycemic effect. 
Three experiments designed to study the rate of removal 
of glucose from the blood system indicated that soluble sac­
charin did not exert a hypoglycemic effect. This corrobo­
rates the findings of Jorgensen (1950) who found that a 
slight fall in blood sugar values was more frequent when the 
mouth was washed with a solution of saccharin than after 
drinking the solution. This would probably be due to more 
intense stimuli on the gustatory nerves. However, under 
conditions of continuous feeding of low levels of soluble 
saccharin this taste reflex mechanism probably would not come 
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to prevent possible death. Johnson (1958) also found that 
under conditions conducive to high humidity baby pig mortality 
was increased during the nursing period. 
Results from Experiment 860 in which the temperature was 
maintained at 85° Fahrenheit from 8:00 A. M. to 5=00 ?. M. 
with low relative humidity (30 percent) showed no adverse ef­
fects on weight gain due to these conditions of temperature 
and humidity. This work would indicate that the young pig 
can tolerate a fairly high temperature as long as the relative 
humidity does not rise to a point whereby increased distress 
is encountered. The adverse effects of high temperature are 
apparently more pronounced in the older pig than in the young­
er animal. Heitman and Hughes (1949) showed that pigs from 
166 to 260 pounds put on the most rapid gain when the tempera­
ture was maintained at 60° Fahrenheit, whereas lighter weight 
pigs from 70 to 1)|); pounds gained fastest when the temperature 
was maintained at 75° Fahrenheit. 
Although no direct comparisons were made in which dried 
sweet whey (70 percent lactose) levels were tested, inspection 
of the various experiments indicated the importance of high 
quality whey in pig starter rations. In Experiments 859 and 
860 there was no whey added to the 15 percent sucrose rations 
and in both cases the sucrose rations failed to perform as 
well as the control ration which included 15 percent sweet 
dried whey. However, in Experiments 771, 804, 827 and 887 
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into play. Mayer1 (195#) has also found no appreciable 
effect on the blood sugar level of normal rats, when saccharin 
was incorporated in a high carbohydrate diet at the rate of 
25 grams per kilogram. 
The injection of soluble saccharin intrapsritonally also 
failed to increase the rate of removal of glucose from the 
blood system. This is also in agreement with the work of 
Jorgensen (1950) and Kun and Horvath (1947) who suggested 
that the phenomenon of reduced blood sugar values was due to 
the influence of the sweet taste, which caused a reflex 
mechanism to come into play, whereby insulin secretion was 
enhanced. Although regulation of insulin secretion by in­
nervation of nerves is of secondary importance, it may be 
enough to cause the slight drop in blood sugar values which 
have been reported. That the nervous system contributes to 
the regulation of insulin secretion may be shown by the 
effects of denervation of the pancreas. After pancreatic 
denervation the return to normal blood sugar levels after 
hyperglycemia was slower than in the normal animal according 
to Houssay (1955)« 
Further evidence to support the work that soluble sac­
charin does not produce a hypoglycemic effect was provided by 
3-Mayer, J. 1958. Department of Nutrition, Harvard Uni­
versity, Boston, Massachusetts. The physiological effects of 
saccharin. Private communication. 
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Experiment 923. Soluble saccharin did not decrease the time 
interval between the time arterial-venous blood sugar values 
were increased and the initiation of eating. This would 
indirectly support previously cited work that insulin secre­
tion was not potentiated by saccharin. 
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SUMMARY 
Sixteen experiments involving 1335 early weaned baby 
pigs have been conducted to determine the effect of soluble 
saccharin in rations on baby pig performance. The problem 
was divided into three general categories: the baby pig's 
preference as determined by free choice selection studies; 
the baby pig's performance as determined by direct comparison 
tests; and the changes involved in the blood glucose level as 
determined by rate of removal of glucose from the blood sys­
tem. The following points may be summarized from the results 
and conditions under which these experiments were conducted: 
1. Soluble saccharin improved the palatability of early 
weaned baby pig starter rations as determined by free-
choice selection experiments. 
2. In free-choice selection studies the use of two feed­
ers per pen instead of five feeders has resulted in 
less variation in pig response from week to week and 
between replications. 
3. Sugar may be replaced by soluble saccharin as a source 
of sweetness for baby pig starter rations. 
4. Soluble saccharin exerted its maximum response over 
sugar under conditions of high temperatures and high 
humidities. 
5. High temperature (85° Fahrenheit) and high humidity 
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Table 4* Experiment 729 - Composition of basal ration 
Ingredients Basal 
______ (lb.) 
Ground yellow com 32.40 
Ground oat groats 20.00 
Solvent soybean oilmeal {$0%) 21.90 
Dried sweet whey {"(0% lactose) 20.00 
Condensed fish solubles 2.50 
Vitamin - antibiotic premixa 0.50 
Pepsin (1:3000) 0.25 
Calcium carbonate 0.72 
Dicalcium phosphate (26$ Ca, 18$ P) . 1.30 
Iodized salt 0.20 
Trace mineral premix*3 0.20 
Total 100.00 
aVitamin-antibiotic premix composition given in Table 12. 
T^race mineral premix 35-C-lj.l Composition given in 
Table 13. 
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Table 5« Experiment 736 - Composition of basal ration 
Ingredient Basal 
(lb.) 
Ground yellow com kl.25 
Ground oat groats 20.00 
Solvent soybean oilmeal (50$) 22.80 
Dried sweet whey (70$ lactose) 10.00 
Condensed fish solubles 2.50 
Vitamin - antibiotic premix8" o.5o 
Pepsin (1:3000) 0.25 
Calcium carbonate 0.75 
Dicalcium phosphate (26$ Ca, 18$ P) 1.55 
Iodized salt 0.20 
Trace mineral premix*3 0.20 
Total 100.00 
aVitamin - antibiotic premix composition given in Table 
12. 
T^race mineral premix 35-C-lj.l composition given in 
Table 13. 
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Table 6. Experiment 757 - Composition of basal ration 
Ingredient Basal 
(lb.) 
Ground yellow com 42 
v
\ co 
Ground oat groats 20 .00 
Solvent soybean oilmeal (50%) 21 .00 
Dried sweet whey (70$ lactose) 10 .00 
Vitamin - antibiotic premix* 0 .50 
Pepsin (1:3000) 0 .25 
Calcium carbonate 0 .60 
Dicalcium phosphate (26% Ca, 18$ P) 1 .90 
Iodized salt 0 .20 
Trace mineral premix13 0 .20 
Total 100 .00 
aVitamin - antibiotic premix composition given in 
Table 12. 
T^race mineral premix 35-0-41 composition given in 
Table 13. 
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Table 7. Experiments 771, 804, 827 and 887 - Composition of 
basal and sugar rations 
Ingredient Basal 
(lb.) 
iSfo sugar 
(lb.) 
Ground yellow corn 38 .90 22.45 
Cane sugar 15.00 
Ground oat groats 20 .00 20.00 
Solvent soybean oilmeal (50%) 23 .00 25.85 
Dried sweet whey (70% lactose) 10 .00 10.00 
Fish solubles 2 .50 2.50 
Stabilized lard 2 .li.0 1.00 
Vitamin - antibiotic premixa 0 .10 0.10 
Pepsin (1:3000) 0 .50 0.50 
Calcium carbonate 0 .60 0.45 
Dicalcium phosphate (26/5 Ca, 18$ P) 1 .60 1.75 
Iodized salt 0 .20 0.20 
Trace mineral premix*3 0 .20 0.20 
Total 100 .00 100.00 
aVitamin - antibiotic premix composition is given in 
Table 12. 
bTrace mineral premix 35-C-iil composition is given in 
Table 13. 
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Table 8. Experiment 8L|ii - Composition of basal ration 
Ingredient Basal 
(lb.) 
Ground yellow corn 33 .75 
Ground oat groats 20 « o
 
o
 
Solvent soybean oilmeal {$0%) 21 .40 
Dried sweet whey (70% lactose) 20 .00 
Fish solubles 2 .50 
Vitamin - antibiotic premixa 0 .10 
Pepsin (1:3000) 0 .25 
Calcium carbonate 0 .50 
Dicalcium phosphate (26^  Ca, 18% P) 0 .80 
Iodized salt 0 .50 
Trace mineral premix*3 0 .20 
Total 100 .00 
aVitamin - antibiotic premix composition is given in 
Table 12. 
T^race mineral premix 35-C-ij-l composition is given in 
Table 13. 
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Table 9. Experiment 859 - Composition of basal and sugar 
rations 
Ingredient Basal sugar 
(lb.) (lb.) 
Ground yellow corn 32.35 26.65 
Cane sugar *™ 15.00 
Ground oat groats 20.00 20.00 
Solvent soybean oilmeal (I\$%) 25.25 30.50 
Dried sweet whey (10% lactose) 15.00 - -
Pish solubles 2.50 2.50 
Stabilized lard 2.00 2.00 
Vitamin - antibiotic premix8- 0.25 0.25 
Pepsin (1:3000) o.5o 0.50 
Calcium carbonate 0.75 0.70 
Dicalcium phosphate (26^  Ca, 18^  P) 0.80 1.30 
Iodized salt o.Zj-o • 040 
Trace mineral premix*5 0.20 0.20 
Total 100.00 100.00 
aVitamin - antibiotic premix composition is given in 
Table 12. 
T^race mineral premix 35-C-lj.l composition is given in 
Table 13. 
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Table 10. Experiment 860 - Composition of basal and sugar 
rat^ on 
Ingredient Basal 1%% sugar 
(lb.) (lb.) 
Ground yellow corn 31.50 32.30 
Cane sugar -- 15.00 
Ground oat groats 20*00 20.00 
Solvent soybean oilmeal ($0%) 21.15 24.65 
Dried sweet whey (70$ lactose) 15.00 — — 
Pish solubles 2.50 2.50 
Stabilized lard 5.75 1.00 
Vitamin - antibiotic premix8. i.5o i.5o 
Pepsin (1:3000) o.5o 0.50 
Calcium carbonate 0.50 o.5o 
Dicalcium phosphate (Zb% Ca, 18$ P) 1.00 1.45 
Iodized salt 0.1+0 0.40 
Trace mineral premixb 0.20 0.20 
Total 100.00 100.00 
aVitamin - antibiotic premix composition is given in 
Table 12. 
T^race mineral premix 35-C-1l1 composition is given in 
Table 13. 
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Table 11. Experiments 882, 900, 917 and 923 - Composition 
of basal ration 
Ingredient Basal 
(lb.) 
Ground yellow com 35.00 
Ground oat groats 20.00 
Solvent soybean oilmeal i%0%) 23.00 
Dried sweet whey (70$ lactose) 15.00 
Fish solubles 2.50 
Stabilized lard 2.00 
Vitamin - antibiotic premix* 0.10 
Pepsin (1:3000) 0.25 
Calcium carbonate 0.90 
Dicalcium phosphate (26$ Ca, 18$ P) 0.65 
Iodized salt O.kO 
Trace mineral premix*3 0.20 
Total 100.00 
aVitamin - antibiotic premix composition is given in 
Table 12. 
T^race mineral premix 35-C-Ij.l composition is given in 
Table 13. 
Table 12. Amounts of vitamins, antibiotics, 3-nitro-4-hydroxyphenolarsonic acid and 
butylated hydroxytoluene added to starter rations 
Exp Exp Exp Ex P 771, Exp Exp Exp Exp 882 
Itema 729 736 757 80 4,887, 844 859 860 900,917 
327 923 
Vit. A ,  I . U .  2700 2600 2600 2775 2662 2724 2685 2650 
Vit. D2, I.U. 500 500 500 500 500 500 500 500 
Vit. Bi2» meg. 20 20 20 20 20 20 20 20 
Riboflavin, mg. .92 2.07 2.10 2.13 1.93 3 . 2  3 . 2  1.50 
Niacin, mg. 9.85 14.82 14.80 16.22 20.11 15.40 16.1k 15.40 
Ca. pantothenate, mg. .64 2.39 2.50 2.66 2.65 4.00 4. Id 1.25 
Folic acid .50 .50 .50 .50 .50 .50 .50 .50 
Chlortetracycline, mg. 25 40 40 40 40 40 
Oxytetracycline, mg. 
25 Penicillin, mg. m „ 18.75 18.75 
Streptomycin, mg. 6.25 6.25 25 
Mycostatin, mg. 10 10 10 10 10 
3 H 1). H P A A,percent .0025 .0025 .0025 .0025 .0025 .0025 .0025 
B. H. T., percent .0125 .0125 .0125 .0125 .0125 
aThe vitamins and antibiotics are listed as amounts per pound of ration. 
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Table 13. Contents of trace mineral mix 35>-C-!j.l used in 
starter rations 
Element Parts per million when 
added to ration at 0,20$ 
Iron 14-0.8 
Copper 9.6 
Cobalt 3*2 
Zinc 163.2 
Manganese 113.6 
Potassium l£.0 
Table ll|. Calculated analysis of starter rations 
Itema 
Exp. 729, 
736, 757 
Exp.771 
80k,827 
687 
, Exp. 844 
y 
Exp.859, 
860 
Exp. 882, 
900,917, 
923 
Protein, % 20.00 20.00 20.00 20.00 20.00 
Calcium, % 0.85 .80 .70 .70 .70 
Phosphorus, % 0,70 .70 .60 . 60 .55 
Vitamin A, I. U. 3000.0 3000.0 3000.0 , 3000.0 3000.0 
Vitamin Dg, I. U. 500.0 500.0 500.0 5oo.o 5oo.o 
Riboflavin, mg. li.O 4.0 5.0 k.o 4.0 
Calcium pantothenate, mg. 8.0 8.0 10.0 8.0 8.0 
Niacin, mg. 25.0 25.0 30.0 25.0 25.0 
Choline chloride, mg. 55o.o 45o.o 5oo.o k5o.o 450.0 
Vitamin meg. 20.0 20.0 20.0 20,0 20.0 
Folic acid, meg. 5oo.o 5oo.o 5oo.o 250,0 250.0 
aThe vitamins are listed as the calculated amount per pound of ration. 
HOl-
Table 16. Experiment 736 - Summary of total feed consumed 
per pig (pounds) 
Soluble saccharin (lb./ton) 
1/8 iA 1/2 
4 Replicates (1st run) 
Meal 5.6 W W 
Pellets 3.3 2.6 6.2 
Crumbles 1.2 8.3 l.h-
1+ Replicates (2nd run) 
Meal 2.5 l+.O 2.1 
Pellets 1.4 3*2 6.0 
Crumbles 1.8 6.9 k.8 
5.2 
li.O 
1.5 
6.0 
3.9 
l.L 
6.0 
8.0 
9.14-
5.0 
5.0 
3.1 
Meal 
Pellets 
Crumbles 
IL.O 
2.if 
1.5 
Average 
l+.li 
2.9 
7.6 
3.2 
6.1 
3.1 
5.6 
Il.O 
1.5 
5.5 
6.5 
6.3 
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Table l£. Experiment 729 - Summary of total feed consumed 
per pig (pounds) 
Insoluble saccharin (lb./ton) 
Rep 0 i/o 1/4 1/2 1 
Meal 
1 4.1 13,1 7.9 7.1 12.2 
2 13.5 8.7 2.2 13.4 4.4 
3 10.6 12.9 8.5 7.6 8.6 
Av. 9.4 11.6 
Pellets 
6.2 9.4 8.4 
1 5.4 7.2 1.8 3.0 7.6 
2 5.9 18.4 2.7 2.0 7.2 
3 2.2 .2 .9 14.4 
co h
 
Av. 4.5 8.6 
Crumbles 
1.8 6.5 11.2 
1 12.9 11.1 .9 1.4 3.8 
2 .2 28.8 1.2 1.8 1.9 
3 1.6 .5 .8 3.0 25.6 
Av. 4.9 13.5 1.0 2.1 10.4 
Table 17. Experiment 757 - Summary of total feed consumed 
per pig (pounds) 
Soluble saccharin (lb./t on) 
Rep. 0 1/4 1/2 1 
1 .7 13.9 
1.6 18.3 
15.5 .4 
18.5 .3 
14.2 10.6 
18.0 1.7 
2 •3 18.0 
.2 12.4 
2.2 15.6 
12.7 1.3 
5.0 10.3 
1.6 11.5 
3 7.2 14.0 
.5 18.2 
l.i 20.1 
20.5 4.4 
11.4 8.2 
4.2 17.6 
Av. 1.6 7.1 4.4 5.3 
llj.6 
Table 18. Experiment 771 - Summary of total pig gains and 
feed required per pound of gain (pounds) 
Soluble 
saccharin 
(lb./ton) 
Sugar {%) Av 
• 0 5 10 15 
Gain F/G Gain F/G Gain F/G Gain F/G Gain F/G 
0 14.2 1.58 15.0 1.53 15.2 1.57 16.0 1.53 15.1 1.55 
1A 14.6 1.47 14.8 1.52 15.7 1.53 15.1 1.53 15.0 1.51 
1/2 16.2 1.51 14.5 1.54 15.7 1.45 16.7 1.47 15.8 1.49 
1 17.9 1.50 13.9 1.50 16.2 1.50 16.1 1.47 16.0 1.49 
Av. 15.7 1.52 14.6 1.52 15.7 l.5l 16.0 1.50 15.5 1.51 
Table 19« Experiment 804 ~ Summary of total ^ aina and feed required per pound 
of gain from two to six weeks of age (pounds) 
Rep. Air Basal 
1 lb. sol. 
sacch./ton 15* sugar Averages 
Gond. Gain F/G Gain F/G Gain F/G Gain F/G 
1 - 14.7 i*54 14.3 1.52 11.9 1.60 
2 - 10.0 1.54 14.0 1.48 12.0 1.52 
3 - 12.7 1.63 13.2 1.55 14.2 1.55 • 
Sub Av. — 12.2 1.57 13.8 1.52 12.7 1.56 13.0 1.55 
1 14.7 1.58 17.0 1.47 15.9 1.53 
2 & 14.9 1.51 13.2 1.53 16.2 1.47 
3 13.8 1.53 17.1 1.50 12.9 1.51 
Sub Av.+ 14.5 1.54 15.8 1.50 15.0 1.50 15.1 1.51 
Av. + and - 13.5 1.55 14.8 1.51 • 13.9 1.53 14.0 1.53 
Table 20. Experiment 8o4 - Summary of total gains and feed required per pound 
of gain from two to eight weeks of age (pounds) 
Rep. , Air Basal 
1 lb. sol. 
saoch./ton 15# sugar Averages 
Cond. Gain F/G Gain F/G Gain F/G Gain F/G 
1 - 26.4 1.8? 29.5 1.91 26.0 1.78 
2 - 23. i|- 1.73 31.4 1.71 25.4 1.75 
3 - 29.9 1.80 25.0 1.76 26.5 1.74 
Sub Av. - 26.6 1.80 28.6 1.79 26.0 1.75 27.1 1.78 
1 + 30.4 1.78 35.4 1.71 33.5 1.74 
2 + 31.7 1.68 30.6 1.75 34.1 1.77 
3 + 29.6 1.68 34.9 1.63 28.9 1.81 
Sub Av.+ 30.6 1.71 33.7 1.69 32.2 1.77 32.1 1.73 
Av. + and - 28.6 1.75 31.1 1.74 29.1 1.76 29.6 1.75 
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Table 21. Experiment 827 - Summary of total chains and feed 
required per pound of gain (pounds) 
1 lb. sol. 
Rep Basal sacch./ton 15# sugar 
Gain F/G Gain F/G Gain F/G 
1 
• 
1.63 18.0 1.59 18.2 1.34 
2 15.4 1.54 13.6 1.57 13.4 1.49 
3 17.2 1.54 19.0 1.47 17.4 1.44 
k 16.1 1.54 16.5 1.53 17.0 1.45 
5 13.9 1.53 12.4 1.66 17.6 
co -=
t h
 
6 16.8 1.48 16.2 1.56 18.2 1.47 
Av. 15.6 1=54 16.0 1.56 17.0 1.44 
i5o 
Table 22. Experiment 844 - Summary of total feed consumed 
per pig (pounds) 
Hep. Formal whey Browned whey 
2-5 wks. 5-6 wks. 6-7 wks. 2-5 wks. 5-6 wks. 6-7wks. 
1 8.94 5.31 6.94 0 8.12 9.06 
2 13.00 10.69 11.25 .62 2.19 4.44 
3 8.62 9.75 
o
 
o
 
i—i 
.25 1.19 14.69 
ij- 7.75 9.06 9.69 1.31 2.75 7.69 
Av. 9.58 8.67 7.25 .55 3.56 8.97 
i5i 
Table 23. Experiment 859 - Summary of total gains and feed 
required per pound of gain (pounds) 
1 lb. sol. 
Rep. Basal sacch./ton 15# sugar 
Gain F/G Gain F/G Gain F/G 
1 22.6 2.25 19.2 2.38 19.1 2.58 
2 22.3 2.19 21.6 2.12 18.2 2.29 
3 23.1 2.26 23.8 2.32 23.4 2.42 
k 22.6 2.07 20.7 2.25 21.9 2.24 
5 22.1 2.33 22.7 2.21 21.4 2.25 
6 20.4 2.14 18.9 2.16 17.0 2.31 
7 22.0 2.23 21.6 2.20 22.7 2.14 
8 19.1 2.04 15.8 2.15 15.5 2.18 
9 17.8 2.12 19.2 2.13 17.0 2.37 
10 14.7 2.03 16.8 2.06 15.4 2.32 
11 16.5 2.04 18.6 2.24 l6.8 2.32 
12 12.5 2.29 15.9 2.14 14.3 1.85 
13 21.0 2.16 20.1 2.01 18.9 2.10 
14 17.9 2.40 21.7 1.93 17.2 2.09 
15 28.8 2.20 25.3 2.22 25.6 2.32 
Av. 20.2 2.18 20.1 2.17 19.0 2.26 
Table 21]., Experiment 860 - Summary of total gain and feed required per pound 
of gain (pounds) 
1 lb. sol. 
Rep Air Basal saccharin/ton 15# sugar Average 
Gond. Gain F/G Gain . F/G Gain F/G Gain F/G 
1 15.5 1.52 11.3 1.64 10.7 1.74 
2 13.2 1.49 13.8 I.44 12.6 1.50 
3 12.7 1.34 11.9 1.51 10.8 1.62 
Sub Av,- 13.8 1.45 12.3 1.53 11.4 1.62 12.5 1.53 
1 + 10.3 1.60 12,7 1.57 13.2 1.62 
2 + 12.4 1.50 10.3 1.58 13.0 1.46 
3 + 13.8 1.48 11.5 l.5i 14.4 1.45 
Sub Av - 12.2 1.53 11.5 1.55 13.6 1.51 12.4 ' 1.53 
Av + and - 13.0 1.49 11.9 1.54 12.5 1.56 12.4 1.53 
Table 25. Experiment 887 - Summary of total gains and feed required per pound 
of gain (pounds) 
1 lb, sol. 
Rep. Feed Basal saccharin/ton 15# sugar Average 
Gain F/G Gain F/G Gain F/G Gain F/G 
1 Fr e sh 12.9 1.50 19.8 1.47 12.6 1.47 
2 Fre sh 1^ .6 1.62 14.9 1.58 17.5 1.48 
3 Fr e sh 17.7 1.41 14.7 1.47 16.7 1.47 
k Fresh 18.1 1.40 14.3 1.42 16.2 1.26 
Sub 
Av. Fresh 15.8 1.48 15.9 1.48 15.8 • 1.42 15.8 1.46 
1 Stale 12.7 1.53 13.0 1.48 14.2 1.50 
2 Stale 12.7 1.52 14.8 1.53 14.9 1.62 
3 Stale 13.4 1.59 13.2 . 1.55 16.8 1.51 
k Stale 12.8 1.49 14.9 1.39 13.8 1.44 
Sub 
Av. Stale 12.9 1.53 14.0 1.49 14.9 1.52 13.9 1.51 
Av. 
Fresh 
and 
Stale 
14.4 1.51 14.9 1.49 15.3 1.47 14.9 1.49 
Table 26. Experiment 900 - Summary of total gains and feed required per pound 
of gain (pounds) 
Rep 
0 lb. sol, 
sacch./ton 
1 lb. sol. 
sacch./ton 
2 lb. sol. 
sacch./ton 
4 lb. sol. 
sacch./ton 
Gain F/G Gain F/G Gain F/G Gain F/G 
Baby pigs started at 2 weeks of age 
1 10.3 1.68 6.3 1.87 9.0 1.53 12.2 1.46 
2 11.4 1.64 15.5 1.52 12.9 1.49 14.2 1.48 
3 11.7 1.61 13.9 1.54 13.2 1.58 17.3 1.45 
k 14.3 1.52 15.2 1.56 12.1 1.45 11.3 1.60 
Av. 11.9 1.61 
Baby pigs 
12.7 
started 
1.62 
at 4 weeks 
11.8 
of age 
i.5i 13.8 1.50 
1 25.9 1.63 27.1 1.55 29.9 1.55 30.6 1.48 
2 27.1 1.60 29.6 i.5i 2.6.8 1.56 25.9 1.59 
3 26.8 1.56 25.8 1.55 27.5 1.66 24.2 1.57 
k 29.6 1.66 27.4 1.65 30.0 1.65 29.7 1.65 
Av. 27.4 1.61 27.5 1.56 28.6 1.60 27.6 1.57 
1# 
Table 27. Experiment 917 *- S-ummary of total gains and feed 
required per pound of gain (pounds) 
Soluble saccharin (lb./ton) 
Rep. 0 1 2 k 
Gain F/G Gain F/G Gain F/G Gain F/G 
1 14.5 1.55 15.0 1.42 12.6 1.62 13.1 1.46 
2 9.7 1.59 12.9 1.61 11.8 1.57 11.5 1.54 
3 14.7 1.61 15.9 1.47 14.9 1.47 17.4 1.46 
k 8.5 1.74 9.9 1.67 12.2 1.66 13.3 1.45 
5 13.1 1.57 14,1 1.50 12.1 1.63 14.2 1.43 
Av. 12.1 1.61 13.6 1.53 12.7 1.59 13.9 1.47 
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Table 28. Experiment 923 - Summary of time interval between 
glucose and distilled water injections and 
initiation of eating (minutes) 
Control Soluble saccharin DBI 
Rep. Glucose 
injec­
tion 
Dist. wa­
ter injec­
tion 
Glucose 
injec­
tion -
Di st. wa­
ter injec­
tion 
Glucose 
injec­
tion 
Dist. wa­
ter injec­
tion 
1 971 5i2 165 24 105 40 
a 110 23 156 55 112 26 
3 % 20 159 5o 134 25 
Àv. 97 31 160 lj-3 117 30 
•^ Minutes after injection of one gm. of glucose per kilo­
gram of body weight until pig started eating. 
M^inutes after injection of one milliliter of distilled 
water per kilogram of body weight until pig started eating. 
157 
Table 29. Experiment 729 - Analysis of variance plan and 
observed mean squares for total feed consumption 
Source of Mean squares for 
variation d.f. feed consumption 
Replication 2 159.1222 
Form 2 38l8.90l5 
Replication X Form 4 378.8155 
Levels 
Linear 1 6l8.2l53 
Quadratic 1 1182.9462 
Remainder 2 1987.6194 
Levels X Form 8 324*8491 
Error 24 7783.9446 
Total 44 673.9533 
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Table 30. Experiment 736 - Analysis of variance plan and 
observed mean squares for total feed.consumption 
Source of 
variation d.f. 
Mean square for 
feed consumption 
Replication 
Form 
Replication X Form 
Levels 
Linear 
Quadratic 
Remainder 
Levels X Form 
Error 
Total 
7 
2 
14 
]_ 
1 
2 
8 
% 
119 
124.8469 
49.7453 
81.9586 
1425.9375* 
. 33.5001 
591.0952 
459.3312 
250.7189 
247.8781 
S^ignificant àt F = 0.05 or less, 
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Table 31. Experiment ?57 - Analysis of variance plan and 
observed mean squares for total feed consumption 
Source of Mean squares for 
variation d.f. ' feed consumption 
. Replication 2 249.94 
Treatment 
0 vs. (.25 + .50+ 1.0) 1 38L7.31* 
.25 vs. ( . 5 0 + 1 . 0 )  1 1113.39 
.50 vs. 1.0 . 1. ' ' 150.22 
Rep* X Treat. 6 . L.21.01 
Pens/Rep. X Treat. : -2ii . . 332.41 
Total . . ' 35 • 460.42 
S^ignificant at P = 0.05 or less. 
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Table 32. Experiment 771 - Analysis of variance plan and 
observed mean squares for total gain and feed 
required per pound of gain 
Source of 
variation 
Mean squares Mean squares 
d.f, for total gain d.f. for feed/gain 
Replications ' 
Pens/Treatment 3 
Pens/Treatment/Pen : 12 
Treatments 
Sugar levels 
Linear 
. Quadratic 
Cubic ' 
Sol, Sacch.- levels. 
. Linear 
Quadratic . 
' Cubic 
1 
1 
1 
i 
1 
.Sugar X Sol. Sacch. 9 
; Pens/Tre at.. X Tre at. .45 
Error 174 
135*5760 
57.5829 
7.0-374. 
- 26.7354 
33.6474 
36.6989 
.2760 
3; 6131 
14.0126 
20.4459. 
14.0645 
.0318 
' X  
1. 
1 
1 
1 
1 
45 
.00.14 
.003.9 
.0005 
.0200 
.0035 
.0025 
.0032 
.0045 
Total 249 18.9724 63 '.0057 
S^ignificant at B = 0.05 or less. 
Table 33. Experiment 804 - Analysis of variance plan and observed mean squares 
for total gain and feed required per pound of gain 
Mean squares Me an squares 
Source of 
variation d.f 
(4 week data) 
. Gain Feed/,gain 
(6 week data) 
Gain Feed/gain 
Replication 2 2.7456 .0024 1.7506 .0082 
Treatment 
Temperature 1 19.4480* .0050 114.0540% .0139 
Sol. Sacch. 
vs. Control 181 1 5.3467 .0065% 19.9692 .0004 
Sugar vs. S + c 1 .3230 .0000 2.5069 .0008 
Remainder 2 .1182 .0006 1.8326 .0059 
Error 10 26.8759 .0013 7.1487 .0032 
Total 17 57.6029 . .0018 12.7083 
S^ignificant at P = 0.05 or less. 
^Significant at P = 0.01 or less.. 
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Table 34 • Experiment 827 - Analysis of variance plan and 
observed mean square for total gain and feed 
required per pound of gain 
Source of 
variation d.f. 
Mean 
Total gain 
squares 
Feed/gain 
Replications 5 6.3603 .0020 
Treatments 
• Sugar (S) vs. 
Control (C) 1 5.3200 .0290* 
Sol. sacch. vs. S + C 1 4378 .0191 
Error 10 2.4111 .0037 
Total 17 3.6277 .0056 
S^ignificant at P = 0.05 or less. 
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Table 35» Experiment 81(4 - Analysis of variance plan and 
observed mean squares for feed consumption per 
Pig 
Source of 
variation d.f. 
Mean squares for 
feed consumption 
replication 3 2.7214 
Treatment 1 163.1721* 
Error 3 3.0624 
Total 7 25.7891 
S^ignificant at P = 0.01 or less. 
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Table 36. Experiment 859 - Analysis of variance plan and 
observed mean squares for average daily gain 
and feed required per pound of gain 
Source of Mean squares 
variation d.f. Av. daily gain Feed/gain 
Replications 14 .0391 .0219 
Treatments 
Sugar (S) vs. 
Control (C) 1 .0173* . .0354 
Sol. Sacch. vs-
S + C 1 .0032 .0240 
Error 28 .0025 .0160 
Total kb .0145 .0185 
S^ignificant at P = 0.05 or less. 
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Table 37. Experiment 860 - Analysis of variance plan and 
observed mean squares for total gain and feed 
required per pound of gain 
Source of Mean sauare 
variation d.f. Total gain Feed/gain 
Replications 2 .130)4 .0314 
Treatments 
Temperature 1 .0152 .0000 
Sugar (S) vs. 
Control (C) 1 .7701 .0176* 
Sol. Sacch. vs. 
S + C 1 2.6569 .0009 
Remainder 2 5.9936 .0124.0 
Error 10 2.0232 .0034 
Total 17 2.1130 .0084 
-^Significant at P = 0.05 or less. 
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Table 38. Experiment 882-A - Analysis of covariance plan, 
regression coefficients and observed mean square 
values for regression coefficients 
Source of Mean squares for 
variation d.f. reg. coef* Reg. coef, 
Treatment 
Control 5 98.20 -.907 
1/2 lb. sol. 
sacch. 5 29.80 -.974 
1 lb. sol. 
sacch. 5 49.60 -.567 
2 lb. sol. 
sacch. 5 274.20 -.917 
4 lb. sol. 
sacch. 5 297.00 -1.066 
Within 25 149.76 
Reg. coef. I4. 226.25 
Common 29 160.31 
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Table 39. Experiment 882-C - Analysis of covariance plan, 
regression coefficients and observed mean square 
values for regression coefficients 
Source of Mean squares for Reg. 
variation d.f. reg. coef. coef. 
Tre atment 
Control 
1 lb. sol. sacch. 
2 lb. sol. sacch. 
4 lb. sol. sacch. 
within 
Reg. Coef. 
Common 
5 41.20 -.631 
5 15.60 -.61.6 
5 64.60 -.725 
5 12.80 -.793 
20 33.55 
3 35.67 
23 33.83 
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Table I4.O. Experiment 882-D - Analysis of covarianee plan, 
regression coefficients and observed mean square 
values for regression coefficients 
Source of 
variation d.f, 
Mean squares for Beg. 
reg. coef. coef. 
Treatment 
Control 5 
4 lb. sol. sacch. 
/ton 5 
1 gm. sol. 
sacch./kilo 5 
of body wt. 
Within 15 
Reg. coef. 2 
Common 17 
211.60 
60.60 
153.60 
141.93 
86.50 
135.41 
-1.269 
-I.407 
-I.502 
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Table 1|_1. Experiment 887 - Analysis of variance plan and 
observed mean squares for total gain and feed 
required per pound of gain 
Source of Mean square 
variation d.f. Total gain Feed/gain 
Replications 3 1.5487 .0257 
Treatments 
Fresh vs. stale 1 21.6980* .0150* 
Sol. sacch. (S) 
vs. Control (C) 1 1.3572 .0018 
Sugar vs. S + C 1 2.6414 .0042 
Remainder 2 2.2693 .0090 
Error 15 3.8122 .0026 
Total 23 4.0028 .0064 
S^ignificant at P = 0.05 or less. 
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Table 42. Experiment 900 - Analysis of variance plan and 
observed mean squares for total gain and feed 
required per pound of gain 
Source of 
variation d.f. Total gain 
Mean squares 
1 Feed/gain 
Main plot: 
Replications 
Age 
Error 
3 
l 
3 
11.9510 
1845.73&9* 
12.5873 
.0039 
.0060 
.0139 
Sub-plot: 
Sol. sacch. levels 
Linear 1 
Quadratic 1 
Cubic 1 
Age X Levels 3 
Error 16 
Total 31 
4.1956 
.0614 
.1325 
3.0217 
4.6138 
647.2994 
S^ignificant at P = 0.01 or less. 
S^ignificant at P = 0.05 or less. 
.0276° 
.0007 
.0007 
.0097 
.0067 
.0073 
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Table 43» Experiment 917 - Analysis of variance plan and 
observed mean squares for total gain and feed 
required per pound of gain 
Source of Mean squares 
variation d.f. Total gain Peed/gain 
Replication h. 14-4777 .0119 
Sol. sacch. levels 
Linear 1 5.7187 .0429* 
Quadratic 1 .1227 .0020 
Cubic 1 4.2733 .0166 
Error 12 1.7419 .0044 
Total 19 4.6804 .0085 
S^ignificant at E = 0.01 or less. 
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Table 44. Experiments 900 and 917 (pooled data) - Analysis 
of variance plan and observed mean squares for 
total gain and feed required per pound of gain 
Source of 
variation d.f. 
Me an 
Total gain 
squares 
Feed/gain 
Replication 8 14.0646 .0097 
Sol. sacch. levels 
Linear 1 11.4992 .0616* 
Quadratic 1 .2044 .0002 
Cubic 1 7.1154 .0006 
Error 24 2.7899 .0072 
Total 35 5.6656 .0095 
-^Significant at ? = 0.01 or less. 
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Table 1|5. Experiment 923 
observed mean 
eating 
- Analysis of variance plan and 
squares for period of time before 
Source of 
variation d . f .  
Mean 
time 
square for 
interval 
Replication 2 12.33 
Treatment 
Control vs. 
sol. sacch. 1 2953.50% 
DBI vs. sol. 
sacch. + control 1 261).. 50 
Error k 203.33 
Total 8 880.20 
^-Significant at P = 0.0$ or less » 
